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The relative sizes of the airships here pictured indicate the aerial strength in dirigibles of the leading European military powers. | 
THE MILITARY SUPREMACY OF THE AIR.—I.—I[See page 550.) = 
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} e} fice would enable the conductor its naval attachés and its naval officers scattered 
iscert the facts throughout the world, has unusual facilities for gath 
| ite ic stop is practicable in every way ering information of this kind, and the latest know] 
ecurate nd not an interference with edge of this nature, published under date of December 
f a dense, fast traffic, is proved beyond Ist, 1912, possesses unusual interest at a time when 
ai j ‘ esults obtained n the New naval construction throughout the world has assumed 
) SS e is bee installed fe such enormous proportions 
‘ Sig ineer J. M. Waldron, of the I the prognostications of naval strategy and 
re ( erate } R te tactic ave been wrongly made, the fortunes of wat 
t v rudlificatic the ruth il campaigns will be decided chiefly by that 
d ‘ iv « d bea ed model tvpe of fighting ship known as the dread 
| ed steuam—and sure ! nought Other things being equal, the nation which 
‘ r t can put the rgest number of these ships into the fight 
Le ‘ he ibwa whi i ing e wi have the command of the sea and the 
d to t densit f traftie, and the small headway prizes of victory secure within her grasp. Let us, then, 
f 1 minute 48 sec ds under which trains are run give first attention to the question of the relative 
presents the most difficult problem of operation by strength of the leading navies in ships of the dread- 
block signals in the world Recently, during six days, nought type We include both the battleships and the 
thi stem carried 6,505,000 passengers. Of this vast large and fast armored cruisers; and since ships are 
il f n 70 75 per cent was rushed over the express built and commissioned very rapidly in these days, we 
‘ t eed f 40 to 5O miles per hour, under the Will base our Comparison upon the combined totals of 
ection of the automatic stop. and of course. of the dreadnoughts, built, building or authorized We find 
itematie sigt system rhe reeord f signa ind that England heads the list with 56 such ships, Ger- 
! failures shows that signals have failed na eing a strong second with 25, followed by the 
“ it f 401.115 movements and that the automatic States with 13; Russia, 11; Italy, 8; France, T: 
r = failed e it of 277.846 movements In 7: and Austria, 4 The significant fact for 
the ords. there has bee ne sigual failure in about his comparison is that Germany, than whom we 
thres enrs nd le iuftomatic stop failure in a period ronger a few years ago, will within the next 
f er tw ears rs have 23 dreadnoughts against our 15 And 
Of course this wonderfu cord is due partly to the vet Congress was guilty of the unspeakable fo this 
fact tl the signals d s operate under ideal vear, of cutting down the modest request of the Navy 
we ‘ condi x. being der shelter I steam for two battleships to one. We should build three 
d era ne modifications ild be necessary the very least next year, in order to keep uy 
} hie rex f , estig iol hic We have veu!l rozramme 
made ve sig ieturers and ilroad men In ittleships of the pre-dreadnought ¢lass 
‘ l le ¢ erience e icti is borne mixed mament, the order is England, 40; 1 d 
‘ t ‘ Is re is install Sta 25; Germa “>; France, 20; Japa R 
f illing spend ten sia, S: 1 S: Austria, 6. In the destroyer class 
S100 ‘ . , night be rok ‘ s, England, 184; Germ 131: R 
divid ons nd if sia, 107; France, S4; United States, 56; Ita 5: and 
ed ts w ssist the deve ) Austri 1S Of submarines England has S86 i 
f “ device he ‘ » wait building tutherized: France, SO: United States, 47 
15 d the desired me “0 | = S10,000 Russ »! Germany v4 Italy a) Japan, 16 t 
re t ! yu 1 ed vha Austria, 15 
‘ ds mselves might d the \ d ta W he the vessels pow building are completed 
f the General | ‘ e Compal relatl rder of t ige Wl 2 Great Britai =.46 
1 rec Was v that 152 tons; Germany, 1,124 United States, SOS 
f nilli d x peri i s; France, 806,720) tons Japa 615.724 tons 
; : erfect the Curtis steam tur Russia, 459,207 tons: Ita 416.310 tons: Austria, 2¢ 
161 tft s Llere ‘ see that net only has Germ 
The Bureau of Chemistry's New Chief Ee & UAE DEN Ce Oe Sees, ee 
France will soon be contending with this country f 
LTHOUGH the general public knows very lit rd place 
tle about Dr. Carl Alsberg, his appointment as We are hearing a good deal just now about the gt 
— e Bureau URCERISTE ai g of powers in Europe. Arranging the above figures 
don commend elf to those re family : respective under the Triple Entente and the ip 
his career He is but thirty-five years old, young \lliance, we find that the Triple Entente will have 64 
é‘ zh to bring to his task enthusiasm and energy and qyeadnoughts, the Triple Alliance 35. The Triple E 
d enough to exercise the sober judgment and discre tente will have 6S pre-dreadnoughts, the Triple Alliance 
© expected Oo: nan ger mm as twenties !. The Triple Entente will have 375 destroyers, the 
His academic training is all that can be desired; for prinie Alliance, 184. The total tonnage when all ships 
' lied der brillant professors of Chemistry vy building are completed will be: for the I e En- 
in the leading ersities of Germa nd the United tente 744,USS tons, and for the Triple Alliance: ‘ 
S Indeews fa s the mere matter of academic 120 1 a 
‘ i concerned, In AIsberg is probably 
better off than almost any official who has been con Solar Radiation 
hected Department of Agriculture in late T is often stated that astronomy has little or 1 
rate Phe ortance of that can hardly be ovet practical value to-day However much this may 
estimated. The Bureau of Chemistry nee s its chief seem to apply to some phases of this most interest 
1 man who | e correct scientific attitude toward jing jine of investigation, it certainly cannot be urged 
the somt f the hig! important problems which — y sinst efforts made to determine the amount and char- 
ire ssigned the Bureau of Chemistry Associa acter of the sun’s heat Every living thing receives 
’ teachers on both sides of _ Mt ee who the greater part of its energy from the sun. Atmos 
have spent their lives in the —— h of scientific truth pheric circulation and climate are dependent upo1 
is the most effective way of securing that attitude same source of heat if, therefore. it will be possil 
Bec se of these ssociations and because of his Fann to tind the exact amount of heat we receive from the 
. e are convinced that Dr. Alsberg’s appointment sun; if we can determine whether or not it varies from 
mate for the Bureau and the public day to day, and, if so, according to what law; if we 
duties of the new head of the Bure : hem can connect solar radiation with climate and weather, it 
eS ere Mesensions ” the would be of untold value to all mankind. 
Bureau its Py au, © Pane prow waieh The Smithsonian Institution of Washington has for 
7 ee 5o eee that food adulterators, rather —- many years made special studies on solar radiation and 
ie Incompetence of the Bureau « Chemistry itsels, easily ranks first in this regard. Evidence has been 
ve prevented the efficient administration of the Pure brought forward by Prof. C. G. Abbot, director of the 
Food and Drugs Act, and lastly, the supervision of the astrophysical work of the Institution, that the amount 
Referee Board, are perils, the braving of which will test 





he tact, the courage, and the exeentive ability of the 
new chief We hope that Dr. Alsberg will perform his 
functions wilt ih efficiency that it will no 

ger be necessil intain at considerable pub ( 
ex e a Referee Board to check up the work of the 
¢ ind th igations of the Bureau wi 

h be respected vorid over for their scien 

2a Strength of the Great Navies 

F the many published estimates of the rela 

ive sea strength of the leading navies of the 

orld, probably none is so accurate as that 


annually 


hich is issued by the 


Office of 


The 


Naval 
Navy, 


Intelli 


Department through 


of heat 
ent 


radiated by the sun is not constant. 
it not 
determine whether the whole surface is effective in th 
or 


With pres- 


appliances, however, has been possible to 


not In order to attack this problem the Smithson- 


ian Institution is erecting, at its station on Mount 
Wilson in California, a “tower” telescope, forty feet 
high. This instrument will be very similar to the 60 
foot tower telescope of the Mount Wilson Solar ©bset 
vatory, a cut of which will be found on page 156 of 


ur issue 17th, 


studying 


for February i912. The 
the intensity of 
from the sky and the reflecting power of clouds 


new tele scope 


vill also be used in ight 


When completed this instrument powerful 
means of grappling with some of the great problems of 
physies, and in the hands of Prof. Abbot and his 
assistants we feel sure of its efficient use to this end 


will be a 


so 


ar 
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Engineering 


Extending the Galveston Sea Wall.—The present sea 
wall at Galveston, finished in 1906, which extends for a 
distance of four and one half miles around the city, is to 
be extended, at a cost of about five million dollars. It is 
expected that the extension will provide an elevated 
area, protected by sea wall, which will accommodate 
practically double the present population of 41,000. 


Panama Canal Excavation.—In spite of a rainfall for 
the month of October of 14.01 inches, the total amount 
of excavation at the Panama Canal reached 2,584,823 
eubie yards, which works out at a daily average of 95,734 
cubic yards for 27 working days. There was placed in 
the dam 332,531 ecubie yards of fill, and 66,754 cubic 
yards of concrete was laid. 

Present Status of Panama Canal Work.—<According 
to the canal record, a supplementary estimate of work 
that must be done to complete the canal was made 
November Ist,froms which we learn there has been an 
increase in excavation since 1908 of over 36,000,000 cubic 
yards. The present grand total of excavation, estimated, 
is 211,361,000 cubie yards, and on November Ist there 
remained to be taken out only 28,391,000 cubie yards. 


New Commander-in-Chief of the Atlantic Fleet.— 
Early in January Rear-Admiral Badger, the future 
commander-in-chief of the Atlantic Fleet, will relieve 
Rear-Admiral Osterhaus and will hoist his flag on the 
“Wyoming.” This vessel is the latest and most powerful 
of our dreadnoughts, carrying, as she does, twelve 50- 
caliber, 12-inch guns, mounted in six turrets. Her pres- 
ence in the review recently held in the North River made 
her familiar to residents of New York and vicinity. 


A Thirty-five Knot Torpedo Boat.—The British de- 
stroyer “ Lureher,’”’ during an official sea trial of eight 
hours, achieved a mean speed of 35.34 knots, or 3.34 
knots above the contract speed of 32 knots. The trial, of 
course, Was run in deep water. The “Lurcher” is one of 
three destroyers 265 feet in length by 25 feet 7 inches in 
beam. They are driven by twin Parsons turbines, and 
these vessels will constitute the fastest of their class in 
the world. 


Oil Engines in the British Navy.—The fact that five 
different sets of marine oil engines are being constructed 
for the British navy, shows that the Admiralty is taking 
up the question of the best type of marine oil engine 
with characteristic thoroughness. One set will be of the 
Fiat type, another will follow the principle of the Nirn- 
berg type, two of the other sets are to be low-speed en- 
gines and the fifth is to be of the high-speed type. In all 
cases the engine will be of the four-stroke cycle, reversi- 
ble type, and the power will range from 500 up to 2,500 
brake horse-power. Various types of auxiliary installa- 
tion will be tried out. The auxiliaries on one ship will be 
driven by small-tube steam boilers, and in the other cases 
compressed air or electricity will be utilized. The result- 
ing data will be of the greatest value. 


Electrifying the New Haven Railroad.—For several 
years the electrified zone of the New Haven Railroad, 
extending from Woodlawn to Stamford, has been in suc- 
cessful operation. The company is now engaged in ex- 
tending the zone as far as New Haven, and it is expected 
that this section will be open by July Ist, 1913. The 
new work will embody such improvements as have been 
suggested by the experience gained in operating the exist- 
ing stretch of track. One of these will be a rearrange- 
ment which will eliminate the effects of electro-magnetic 
induction on adjacent telegraph and telephone systems, 
which heretofore caused much trouble and interruptions 
in service. It will be remembered that the overhead line 
carries a pressure of 11,000 volts. 


Award of John Fritz Medal.—Founded in 1902 in 
honor of the ironmaster whose name it bears, the John 
Fritz Medal has been awarded for this year to Capt. 
Robert W. Hunt of Chicago. The medal is intended to 
commemorate notable scientific and industrial progress. 
Capt. Hunt, an engineer of world-wide celebrity, served 
in the Civil War from 1861 to 1865, and has been widely 
known for his work in many branches of engineering. 
Previous awards of the medal have been made to Lord 
Kelvin, George Westinghouse, Alexander Graham Bell, 
Thomas A. Edison, Charles T. Porter, Alfred Nobel, and 
Sir William White. 

Some Figures of Coal Production.—During the year 
1910, the total'eoal production of four States, Alabama, 
Maryland, Pennsylvania and West Virginia, amounted 
to 233,500,000 tons. What this means will be under- 
stood when it is stated that the total output for the whole 
United Kingdom in the same year was 264,300,000 tons. 
In 1900 the total output for the world was 768,000,000 
tons; for the United Kingdom 225,175,000 tons, for the 
United States 269,675,000 tons, and for the four States 
hamed above it was 114,200,000 tons. To-day the 
world’s output has risen to 1,164,000,000 tons. The 
United Kingdom produces 264,300,000 tons, and the 
United States 501,600,000 tons; from which it will be 
seen that the output from the United States is nearly 
one half that of the whole world. 


Science 
Dr. George C. Simpson, late physicist of Capt. Seott’s 
Antarctic expedition, has returned to his regular duties 
under the Meteorological Department of India, after an 
absence of three years. 


Australian Radium.—According. to the London Times, 
the first sample of radium bromide produced outside of 
Europe has just been manufactured in Sydney from Aus- 
tralian ores, and has a certified purity of 98.4 per cent. 
The plant is capable of producing 40 milligrammes 
weekly. 

The Royal Geographical Society is considering the 
question of admitting women as fellows on the same basis 
as men. The same question was raised in 1893, when the 
council of the society actually elected a number of lady 
fellows; but their action was not sustained by a majority 
of the society, and the controversy that ensued resulted 
in the resignation of the president. 


Metallic Sponges.—A Danish scientist, M. Hannover, 
has invented a metallic sponge, which has recently come 
into industrial use. It is composed of an alloy of lead 
and antimony, and consists of a loose-meshed network 
inclosing spaces of larger or smaller size. It is employed 
for absorbing resins, oils, etc. A description was given 
to the French Academy of Sciences by M. Le Chatelier 
and is reported in La Revue. 


How to Get Rid of the Odor of Linoleam.—La Nature 
gives the following recipe: Mop the linoleum with a 
sponge or a piece of old carpet wetted with diluted 
javelle water (1 to 10). Leave over night, closing all 
doors and windows; next morning air thoroughly, and 
over the dried surface pass lightly a mop wet with water 
containing 10 per cent sodic bisulphite. Leave again 
over night with doors and windows closed. Next morn- 
ing wash several times thoroughly with water. 


A Magnetic Survey in the Sahara.—The Department 
of Terrestrial Magnetism of the Carnegie Institution of 
Washington has dispatched two magneticians, Messrs. 
Berky and Sawyer, from Biskra, Algeria, to Timbuktu. 
They are accompanied by a caravan party, and will 
spend four or five months in the trip, in the course of 
which important additions will be made to the great body 
of magnetic data that the department is gathering from 
unsettled and uncivilized regions of the world. 


The Highest Vacuum Ever Attained Experimentally.— 
We talk rather glibly of high vacua, or even of a perfect 
vacuum. It is instructive to calculate the number of 
molecules contained in a cubic millimeter of gas at the 
lowest pressure on record. W. Gaede has recently suc- 
ceeded in exhausting a vessel to a pressure of two ten 
millionths of a millimeter of mercury (four one thousand 
millionths of a pound per square inch). At this pressure 
one cubie millimeter of gas would still contain about eight 
and a half-million molecules—a number equal to nearly 
twice the population of New York city. 


International Measures Against Plant Diseases.—For 
some time past the International Institute of Agricul- 
ture has been urging the idea of co-operation among the 
nations of the world to check the spread of plant diseases. 
The only approach to concerted and uniform action in 
this direction at present is that taken under the Interna- 
tional Convention against Phylloxera,"adopted by cer- 
tain countries of continental Europe in 1878. At last the 
first steps have been taken towerd bringing about more 
general co-operation. A notable discussion on this sub- 
ject was held at the recent Congress of Comparative 
Pathology, in Paris, the attendance at which included 
the foremost plant pathologists of Europe. It was finally 
decided that the French government should undertake 
the arrangement of an international meeting of plant 
pathologists in Rome next April, which will, in its turn, 
draw up recommendations to be submitted to the gen- 
eral assembly of the International Institute of Agricul- 
ture, which meets next May. a 


For Extracting the Principle of Plants.—A new method 
of obtaining the active principles of plants in the state in 
which they exist in the fresh plant is used with success 
by the French scientist, Prof. Perrot, of the Paris School 
of Pharmacy, and together with M. Goris he employs a 
special method of treating plants for medical use. In 
this way he obtains extracts of a different nature from 
what are given in the usual processes where dried plants 
are employed. Such extracts can be used to great advan- 
tage as they contain the active principles of the plants in 
a more suitable and unaltered form. . Thus, by his pro- 
cess, the leading active principles such as alkaloids or 
glueosides and diastases are preserved in their complex 
combinations such as they existed in the cells of the plant, 
and under this form it is found that their action on the 
human body is identical with that of the fresh plant. Such 
combinations are rendered stable by treating the sterilized 
powder of the freshly dried plant by alcohol so as to make 
an extract. This is then evaporated in vacuo and then 
freed from fatty matter, wax or resin, then dried by a cold 
process. Such extracts are soluble in water. A descrip- 
tion of the above method was laid bef~re the Academy of 
Medicine in a recent paper. 


Aeronautics 


Garros’s New Height Record.—On December 1lith 
Roland Garros made a new height record at Tunis, 
Algeria, of 5,801 meters (19,031 feet). This new reeord 
was made with an 80 horse-power Morane-Saulnier 
monoplane, which is the same make of machine that was 
used by Legagneaux when, on December 17th last, he 
made a record of 17,880 feet at Villacoublay. While 
Legagneaux required only 55 minutes to reach this height 
and descend to earth again, Garros, in attaining 1,152 
feet greater altitude, took one hour, one minute, and six 
seconds. A week later, on December 18th, Garros made 
a wonderful oversea flight from Tunis across the Medi- 
terranean to Sicily. He covered a distance of 160-miles 
and landed near Trapini. French torpedo boats were 
used to guide him, and he flew at a great height. 


Omaha to New Orleans by Hydro-aeroplane.—On 
December 16th Antony Jannus finally reached New Or- 
leans in his Benoist tractor hydro-aeroplane, fitted with 
a Roberts 75 horse-power two-cycle motor. Jannus has 
been nearly two months making the trip, which was 
accomplished above the Missouri and Mississippi rivers. 
A good part of the distance, which totals over 1,900 
miles, he carried a passenger. At the start of his flight 
Mr. Benoist attempted to keep up with him in an auto- 
mobile, but he was unable to do so. Jannus made exhibi- 
tion flights at various places and demonstrated the pos- 
sibility of touring in a hydro-aeroplane, even under 
unfavorable weather conditions. Almost every flight he 
made was either started or finished in the rain. Never- 
theless, Jannus persevered and finally reached his goal 
without having experienced any severe accident. The 
Benoist biplane is fitted with a monoplane body, and 
has a novel feature in the form of warpable balancing 
planes located between the main planes at each end of 
the machine. 


Aeroplane Flights in the Balkan War.—Almost every 
day news comes from the scene of activities in the Balkan 
war of flights made by military aviators. The first Bul- 
garian aviator to lose his life in this war was Lieut. 
Tarraxtchieff, who was sent out by Gen. Yankoff early 
in the war to reconnoiter Adrianople. His monoplane 
went wrong and he crashed to the ground and was killed 
as the result of his injuries. The Russian aviator, 
Poppoff, was also killed as a result of his machine catech- 
ing fire in the air and falling to the ground, and on Decem- 
ber 6th Dr. Constantin, the one time assistant of Dr. 
Doyen, a well-known French surgeon, was shot while 
making a flight. He managed to descend, and the ma- 
chine alighted safely at the Bulgarian camp with the 
dead aviator, who had been shot in the breast, still 
clutching his control wheel. The barograph showed that 
he had been up to a height of 4,000 feet. He had 
flown over a Turkish fort and taken photographs and 
had evidently been shot in the act. His biplane was 
riddled with bullets, but this did not seem to affect its 
flying qualities. Thus once again was demonstrated the 
necessity of protecting the aviator with armorplate if he 
is going to engage in active warfare. The only aviator 
employed by the Turks appears to have been the French- 
man Letort. He made several reconnaissances of two to 
three hour’s duration, and brought valuable information 
to the Turkish commander. A breakdown to his engine 
caused him to alight behind the Greek lines and he was 
captured. The latest cable news is to the effect that 
on the 19th inst. a Greek aviator, Montoussis, and his 
passenger dropped many bombs upon the fortified town 
of Janina, seriously damaging the principal buildings 
and terrorizing the inhabitants. 


Recent Aeroplane Fatalities in England and America. 
—On the 15th inst. two double aeroplane fatalities 
occurred in England and the United States. Lieut. 
Parke, R.N., was carrying a Mr. Hardwick as passenger 
in his Handley-Page monoplane and flying from Hendon 
to Oxford. He left the aerodrome at noon and was travel- 
ing 50 miles an hour in a choppy wind at a height of some 
300 feet when the monoplane suddenly dove to the 
ground, killing both ‘aviator and passenger instantly. 
Lieut. Parke was an excellent aviator and had ‘done con- 
siderable cross-country flying. Some months ago he 
faced certain death in a spiral dive from which he mira- 
culously eseaped by making what had heretofore been 
thought to be exactly the wrong maneuver. The Ameri- 
can fatalities occurred with a hydro-aeroplane in which 
aviator Horace Kearney and a newspaper reporter named 
Chester Lawrence were attempting to fly from Los 
Angeles to San Francisco. This flight was started over 
the Pacific Ocean, which had been agitated for three 
days by a 30-mile gale. Aviator Glenn M. Martin, 
while searching for Kearney, was nearly drowned also by 
landing in the rough sea when his motor gave out. A 
pontoon of Kearney’s machine was located first, and 
several days after part of the wrecked aeroplane was 
found. The bodies of the two men were-finally found 
nine miles from the starting point. Stopping of th 
motor and a descent in the rough sea demolished the 
aeroplane and drowned its occupants. Their fate should 
be a lesson to all aviators not to attempt foolhardy 


fights, 


eee 
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The Sing Sing Motor Dumping Truck ing was very annoying to passers-by. At the rear of is that when this cavity was entered, the tender and 

YS VER since he has been associated with the Depart the cover is a door which opens automatically when resilient pulmonary tissue, no longer protected by the 
abe nt of Street Cleaning of the city of New York, the body is tilted to the dumping position. The dump intact chest wall from the normal air pressure of fif- 
Commissioner Pdwards has endeavored to introduce ing gear moves the body to an almost vertical position, teen pounds to the square inch, must needs collapse, 
improved methods of collecting ashes, garbage and which is possible because the fulerum is placed back of so that respiration becomes impossible and death sup- 
other refuss It was apparent to him that the system the rear axle. The operation of dumping is completely ervenes. The apparatus of the Meyers consists of an 
of usii sma ish carts with a capacity of a single automatic. The entire machine is very staunchly built outer chamber in which the atmosphere is so rarefied 
cubic yard each was not very economical that a negative (—) air pressure results, 
As a result of very careful tests it was about equivalent to the atmosphere 
proved that the most economical unit was , breathed at an altitude of 1,800 feet above 
truck that would carry nine cubie sea level—that is, in cloudland. Inside 
yards. The Commissioner has also endeay this negative pressure chamber is a posi- 
ored to displace horses with motor trucks, tive (+) pressure chamber in which the 
and experiments this summer proved con atmosphere is denser than that ordinarily 
clusively that the motor truck offers ma obtaining, and which accommodates only 
terial advantages over the horse-drawn the anwsthetizer and the head of the pa- 


vehicle in the matter of time and money tient—the latter’s neck being guillotined 


About two years ago the Commissioner by a rubber ring, while the rest of his 
visited the State prison at Sing Sing, body is in the “negative” chamber. Thus 
where there is a shop in which steel the possibility of lung collapse is still 


dumy-carts are constructed by the pris more obviated, the negative pressure upon 


oner lie suggested to the Superintend the torso in the larger chamber being still 
ent of Industry that the Street Cleaning further counter-balanced by the plus pres- 
Department of New York needed a mo sure air which the patient’s mouth and 
tur-driven truck of large capacity, and nostrils are breathing in the inner 


chamber. 
Here is one mode of fortifying the lung 


forthwith the task of building such a 
truck was undertaken at the prison. The 
difficulty of this task will be realized against collapse in intrathoracic opera- 
tions; another method, that of intratra- 
cheal insufflation, may be described as 


hen it is known that the 1S or 2 
meu employed in that shop had never 
worked on al iutomobile before and follows: Ordinary breathing consists of 


knew nothing about machinery except alternating respiratory movements; aera- 





what they had learned in the course of tion of the lungs therefore depends 














their labors in the prison Previous to (among other factors space does not per- 
their imprisonment they had been bakers, The insufflation apparatus in use. mit detailing) upon the intact condition 
bartenders longshoremen, sailors and of the chest cavity. During inspiration 
laborers The Department of Street the circumambient air reaches the small- 
(‘leaning informs us that the men took a er bronchi, where the exchange of oxygen 
great ‘interest in the new machine and and carbonic acid, etc., is effected in the 
entered into the work with enthusiasm pulmonary “air alveoli” in obedience to 


the physical law of the diffusion of gases. 
That superb scientist, Dr. Samuel J. 
Meltzer, discovered how “the ventilation 
of the alveolar air can be accomplished 


Any literature that they could get hold of 
on the subject of automobiles and their 
construction was read with avidity, and 
they spent their leisure hours studying 
the plans and endeavoring to solve vari through a continuous stream of air pass- 
ous problems of design One man, who ing in one direction instead of the double 
movements (of inspiration and expira- 
tion) in opposite directions.” In making 


became ill during the construction of the 
machine, sent suggestions from his bed 
in the hospital, and, when dying, said some experiments on the mechanism of 
that he would be satisfied if he could live breathing in the positive pressure appa- 


the finished truck and ride in it ratus of Brauer, Meltzer and his col- 


to se 
onee around the vard league, Auer, found that if they passed 


a tube through the larynx of a dog down 
the trachea (the windpipe) almost to the 
bronchial bifurcation, and blew air 


The machine hes only just been com 
pleted and may now be seen on the 
streets of New York, where it is under 


going a rigid test. The truck is construct through this tube in a continuous stream, 














ed of steel and has a body with a capac the animal could be kept alive for many 
ity of five eubic yards lowever, there hours, even after all voluntary respira- 
is a wooden cover over the body which Dr. Janeway’s insufflation apparatus. tory movement has been paralyzed by 
may be piled up with two or three cubic curare. By allowing the stream of air 
yards mor The particular advantage of the truck and the mechanism is practically “fool-proof.” So far (preferably warmed, as we shall see) to pass over the 
is that the body is hung very low, so that it may read the tests of this machine have been very satisfactory, surface of ether in a bottle, they were able to anzesthe- 
lily be loaded. To save time, the truck need not be and it is quite probable that the city will profit mate- tize the animals very satisfactorily; and it was pos- 
stopped while being loaded, but may travel slowly rially from the devoted industry of the convicts. sible to open both sides of the thorax widely (the lung 
forward at the rate of a slow walk while the cans are remaining uncollapsed) and to have the animals re- 
being dumped in it. A novel dumping gear is provided Dr. Janeway’s Insufflation Apparatus maining alive for any number of hours. The lungs 
consisting of a worm and sector. The dumping gear meanwhile remained moderately distended, the heart 


is driven by the truck engine through a clutch mechan By John B. Huber, M.D. 
ism operated by the driver. By reversing the gear, the ee time ago we considered “cloudland surg- comfortable as any self-abnegating canine might desire. 
ery.” such as Dr. Willy Meyer does in an apparatus The air and ether mixture was blown in at a pressure 


action good and regular, and everything as good and 


body is returned to its normal position. The cover 
over the body is provided with a number of doors, so devised and perfected by him and his brother—the of 15 to 20 millimeters of mercury. 


that the load may readily be distributed. Only one latter a mechanical engineer. This apparatus is espe- The only conditions essential to success were that 
of the doors can be opened at a time, so that the dust cially appropriate when operations within the chest the tube must be of a diameter less than one half 
is confined within the body. This is a great advantage are to be done. Until the elaboration of some such that of the glottis (the upper opening of the wind- 
over the carts heretofore used, which have been either apparatus, the thorax has been about the last region pipe), so that the stream of air and ether which passes 
open or partly open, and the resultant dust when load of the bedy uninvaded by the surgeon. The reason (Concluded on page 559.) 


























Tilting the body to the vertical dumping position. 


The Sing Sing motor dumping truck. 
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Is a Forest a Storage Reservoir or a Stream Regulator? 


Effect of Forest Land on Navigable Streams 


By Guy Elliott Mitchell, United States Geological Survey 


YHE United States Geological Survey has announced 
| the results of an exhaustive investigation covering 
a period of twelve months, which disposes of a prob- 
lem which has long been a source of contention among 
scientists as well as laymen; namely, Do forests con- 
serve ground water supply, and do deforested areas re- 
sult in greater fluctuations in stream flow? In other 
words, does the forest act as a storage reservoir or a 
stream regulator? Also, does snow disappear more 
quickly from deforested than from forested areas? 
Many scientists, including probably most foresters, and 
doubtless a great majority of laymen, have assumed 
the affirmative in all these cases. Nevertheless, there 


have been many people, among them engineers and 


other experts of eminent standing and undoubted abil 
ity, who have held to the converse—that forest cover 
has little effect, if any, upon stream flow and related 
phenomena 

The Geological Survey, after more than a year of 
field investigations under the Weeks Forest Reserva- 
tion Act, has finally reported on at least two distinct 
Classes of forest lands, under which must be included 
a large proportion of our forests, to the effect that 
the forest and the forest ground cover are impoftant 
factors in the regulation of stream flow. 

The Weeks Act in brief provides that forest land 
which can be shown to exert an appreciable effect upon 
navigable streams may be purchased by the Govern- 
ment and created into forest reserves or national for- 
ests The duty of determining this relation between 
the forests and the navigable streams is placed by the 
law upon the Geological Survey Considered for 
their forestry valne, lands cannot be so purchased. 
Such an act of government was declared by the 
Judiciary Committee of the House of Representatives 
some five years ago, to be unconstitutional. Upon 
the passage of the Weeks Act, therefore, appropriating 
$11,000,000, it develved upon the Geological Survey to 
make a favorable showing on any and every tract of 
land prior to consideration of its purchase. The Direc- 
tor of the Geological Survey held that his report in 
each Case must be based on actual field examination 
and the presentation of scientific data in support of his 
report 

The Southern Appalachian Mountain forests were 
first selected as presenting the most promising field, 
prompt action being required, since the apprepriation 
was made in terms of fiscal years, $1,000,000 for the 
first year and $2,000,000 annually for the succeeding 
five years, these amounts, unless expended, lapsing 
with each July Ist Utilizing what geological and 
stream flow data were available, field parties were 


immediately started out, and during the four remain- 


ing months of the fiscal year from the passage of the 
act in March, 1911, several large tracts of mountain 
forest land in the Southern Appalachian States were 
favorably reported on, based squarely upon the prin- 
ciple of protection of navigable streams from the 
products of excessive erosion due to deforestation and 
repeated burning of the forest mat or mulch. The 
silt and detritus, it was clearly shown, resulting from 
such forest treatment are washed down into the tribu- 


WHERE THE SNOW WENT IN APRIL 


Shoal Pond Area Burnt Brook Area 
Forested Deforested 
snow disappeared Runoff Snow disappeared Runoff 
(water equivalent (in inches) (water equivalent (in inches) 
in inches) tm inches) 


: 


Comparison of two areas for three storm periods (17 
days) in April, 1912. 











A 6.9 inches 

B 6.48 inches 

Cc 10 Sinches 

0 2.87 inches 





A. Amount of snow disappeared, expressed in water 
equivalent, during three storms in April, 1912, on the forested 
Shoal Pond area B Runoff of Shoal Pond Brook, same 
periods and same area. C. Similar snow disappearance on 
the deforested Burnt Brook area. D. Runoff of Burnt 
Brook, same periods and same area. 


taries and from them find their way into the lower 
navigable rivers and clog them. 

In the White Mountain region, however, physical 
conditions were found to be different. Geologic investi 
gation could find no basis for the statement that de- 
forestation of the granite slopes of the White Moun- 
tains would endanger the navigability of the Merrimac, 
the Kennebec, or the other navigable rivers of New 
England. Geological Survey officials along with the 


majority of conservationists and nature lovers might 
believe that the protection of the White Mountain for 
ests would steady the flow of the streams rising there 
in, but they could state their belief only as a matter 
of opinion. This was not sufficient under the law If 
its provisions were to be carried out both in the inter 
ests of the proper expenditure of the Government 
money which it appropriated, as well as with a view 
to considering even this large appropriation as only 
the beginning of a broad governmental policy for the 
acquirement of great tracts of land in all parts of the 
United States where navigable rivers head, there could 
be but one method of procedure to show beyond ques 
tion a direct and important relationship between forest 
cover and stream flow. 

Failing, therefore, to find any excessive erosion in 
the White Mountains, due to deforestation, the Survey 
instituted hydrometric investigations in an endeavor 
to show that deforestation, and subsequent burning 
of the vegetal forest mulch, does result in a more rapid 
runoff, and therefore tends to make unstable the flow 
of streams. In this it has been successful even beyond 
expectations. 

The hydrometric showing presented in the Survey's 
preliminary report is of results on two small, almost 
exactly similar, drainage basins on the east branch of 
the Pemigewasset River of about 5 square miles eachi, 
one largely clothed with virgin timber and the other 
deforested and burned, and is so striking as to render 
the position of the Survey impregnable. Careful mees 
urements of precipitation over the areas and of the 
runoff of the respective streams show that not only 
was the snow held better in the forested area, but that 
during a period of 17 days in April, 1912, including 
three extended storms, the runoff in the stream in the 
deforested area was a comparative flood—practically 
double that of the stream flowing through the forested 
area. In Shoal Pond basin (the forested area) the 
Survey had established seven rain gages and twenty 
snow gages, the engineers visiting these continually 
during the winter on snow shoes, the snow being from 
4 to 7 feet deep; in the adjoining Burnt Brook basin 
(the deforested area) it established nine rain gages 
and eighteen snow gages. On both streams hydro 
metric stations were established and the stream flows 
determined with a high degree of accuracy. The 
stream discharge from the deforested basin was double 
that from the forested basin, and the maximum flood 
from the forested basin was only 67 per cent of that 
from the deforested basin. 

During the period of these storms, Burnt Brook 
(deforested) is shown by the report to have contributed 
a much greater volume of water to the Pemigewasset 
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Typical method of ice measurement in the White Mountains. The results of 
the present actual measurements in the drainage basins of this district, so 
accurate and refined in method as to approach laboratory experiments where 
exact effects may be expected, leave no doubt as to reguiat 


stteam flow, 


One of forty observation stations visited weekly during winter for determining 
depth of snow and its water equivalent, the latter being found by weighing 
a sample of snow. Four observers were kept busy on this work in snow up 
to 7 feet deep, often in high winds and below zero. 
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Ti) 
hiive i id & i I’ 1 By (forested) The 
re i f il isit observed to be the stead 
ier f he ft nel proportio to its drainage are 
it tend luring tl pring months—to pro 
mote a f wate! the master stream of 
wi SF itary 
rhe com f Director George Otis Smith « 
t ‘ ssi 
The cou ison between two adjacent basins dur 
it ‘ ( presented in this preliminary 
ifficient showing for the purposes o 
the I est Reser tion Commissiol While 
data ¢ ering r periods for both these and other 
DASLUS ‘ Vi té Mountains have been collected 
and wi ea for the more complete repert, the 
particular ¢ f the Burnt Brook and Shoal Pond 
for the regio. ind establishes the 
y it a direct relation exists between 
H ! eam reg itior 
Phe i f the Burnt Brook-Shoal Pond Brook 
stu that throughout the White 
Mountains the re i f forest growth must be ex 
Jem ere ‘ ‘ il i steadiness of dependent 
streu du the pring months at least The fore 
ee ision forms a strong basis for arguing the 
desira bili " iking methods of administration 
in resbe forest lands in the White Mountain region 
Deforestatiot ywwed by fires, as in the Burnt Brook 


basin, results in conditions unfavorable to natural 
spring storage because conducive to rapid snow melting 
and stream runoff Control of White Mountain lands 
that would reduce fires to a minimum and promote 
normal reforestation must result in a great improve- 
ment over present tendencies, and this improvement 


in forest cover can logically be expected to favor 
ably affect stream regulation to the extent quantita- 
tively indicated in the comparison of the forested Shoai 
ond Brook with the deforested Burnt Brook. 

While the intensive hydrometric work was confined 
to a few headwater tributaries of the Connecticut and 
Merrimac rivers, the basins studied were selected as 
typical for the whole White Mountain area, and the 
field examinations over this region have shown the 
tracts now under consideration for purchase to be 
Therefore, 
the favorable showing of this report is of general ap- 
plication in the White Mountain area.” 


similar to the basins here reported upon 


Such an actual demonstration and quantitative meas 
ure of the performance of different areas, some for- 
ested and others deforested, has never been attempted 
in trying to determine the effect of forest cover on 
stream flow. Efforts to arrive at definite conclusions 
have always been attempted on a basis of a study of 
records of stream dis- 


long-time precipitation and 


charge; but owing to the many qualifying factors, these 


have simply resulted in divergent opinions and incon- 


clusive controversies. The results of the present actual 
measurements in these small drainage basins, so ac- 
curate and refined in method as to approach laboratory 
experiments where exact results may be expected, leave 
no doubt as to the conclusion. Forest cover and the 
resulting forest mat in the White Mountain granite 
area does, to a considerable and measurable degree, 
steady and regulate stream flow, and therefore must be 
stated as an important factor in maintaining the navi- 
gability of streams whose headwaters lie in such 
regions. 

While the report made by the Survey refers specifi- 
cally to two small drainage basins, and while the con- 
clusions reached are that the entire White Mountain 
area is subject to purchase under the Weeks law; 
nevertheless a large amount of additional work has 
been carried on in the White Mountains and many addi- 
tional basins and areas investigated and the results 
recorded. In fact, the work is not even yet quite 
As soon as finished, a final report will be 
made to the Commission, and at the same time a 
Survey bulletin will be issued which will present the 


completed. 


facts in full and also discuss the probiem from a scien- 
tific standpoint. It is believed that this will establish 
a fact which has been accepted, believed, and advocated 
by many prominent men for many years, yet which 
upon the challenge of equally eminent men, they have 
never been able to prove. 


The Military Supremacy of the Air—I 


The 


pay GGLE has begun on the European continent 
4 Afor the military control of the air. No longer a 


phantasy of the novelist dream of the inventor, 
the fight for mastery is being waged under the very 
eyes of wondering Europe. The two combatants, need 
less to say re France and Germany; and how far 


already bas been carried, how many mil 


lions of ds irs it already has cost, and wi cost in 
the near future, this article will show 

The German Reichstag, in the last week of May 
1912, passed b mn overwhelming majority the army 
and mat bi with its provision of $30,000,000 for 
“extraordinary expenses The bill contained a 
rider” in the form of an appropriation of $500,000 for 
the development of military aeroplanes Small as 
this appropriation is, it served to electrify France 
and stir its military leaders into extraordinary activ 
ity The very fact that the methodical, slow Teuton 
considered it necessary, or at least worth while, to 
set aside half a million dollars for the “development 
of aeroplanes in addition to maintaining huge air 
ships of the Parseval and Zeppelin types, showed more 
than anything else Germany’s determination not to 
permit France to enjoy any longer its hitherto un 


challenged] supremacy in aerial navigation 

Cther pations were not slow in recognizing the prob- 
ability of having to fight at least part of their battles 
ip the air, and feverish activity in the launching of 


fighting eraft became evident soon after the pub 


lication of the French and German budgets. Early 
this summer he international aerial fleet, exclusive 


of heavier-than-air machines, consisted of sixty-five 


“eruisers.” Of these, Germany ewned twenty; France, 


sixteen Russia, nine Italy, seven: Austria, four; 


Great Britain, three Belgium and Japan, each two; 
and Helland and Spain, each one Five of the twenty 
German flag are of the rigid 
Aside 


Kaiser's government has in course of 


air-cruisers under the 
type, six are semi-rigid and nine are non-rigid. 
from these the 
construction two additional rigid airships (Zeppelin 
type), three semi-rigid of three different types and one 
non-rigid (Parseval type) 

A compurison of the sizes of the various airships in 
the international fleet shows that the smallest is the 


“Dundigt” of Holland, which has a capacity of 950 


cubic meters of gas; while the largest is the German 
S-L. I (Sechtlitte-Lanz), which is of 19,500 cubic 
meters capacity, and which has a lifting power of 
~ oOo) kilogrammes The Zeppelins are by far the 
f oat { cruisers, possessing a speed of seventy 
feet second, while the fastest French ships so 

‘ i been able to make fifty-two feet per 

r ng-distance flights in each case being figured 
i ! The new German naval 

Zep} t I ‘ durance record of over 31 
hours i l x the rse of which it covered 
1.200 miles and broke the record of the “Adjutant Reau’ 
of 21 hours, 2 ut ind 569% miles, made a year ago 
Barly this spring e French Ministry of War asked 
Parliament f ISJ16540 franc for aerial naviga 


this sum appears, it as soon dis 


idequate for the needs 


tion. Enormous 


covered that it was en 


Aeronautic Plans of Great 


By Theodore M. R. von Kéler 


of France Instead of curtailing the minister’s de- 
mands, the Senate suggested a considerable increase in 


350 franes 





the “aerial” programme, and a total of < 
In addition, the Minis- 


try of War obtained permission to extend its pro- 


was granted for this purpose. 


gramme and its demands. The new French law reor- 
ganizing the “Fifth Arm” went into effect on March 
25th 

Aeriai navigation being so little. understood and de- 
veloped at present, it is but natural that no definite 
rules and regulations worked out into the minutest de- 
tails have as yet been adopted. The new law is merely 
a combination of the chief fundamental principles un- 
Its most important effect 
is the segregating of the aerial troops from the rail- 


derlying this sort of service. 


way and engineering corps, as well as from the artil- 
lery regiments, with which they heretofore have been 
combined. The entire organization will be under the 
command of an inspector of aeronautics, who is direct- 
ly responsible to the Minister of War. 

Military aeronautics, according to this new French 
law, comprises not only flying in its ordinary sense, 
but also the study, construction, purchase and opera- 
tion of spherical, elongated and dirigible balloons, ob- 
servation kites, aeroplanes and hydro-aeroplanes, and 
the instruction and mobilization of aviators, aeronauts 
and observers. The law distinctly provides for the 
purchase of all military aeroplanes, ete., from private 
manufacturers in the open market, but permits of all 
repairs being made in the government shops. The idea, 
of course, is that private competition in such a new 
field as aeroplane manufacture brings better results 
than government work along established lines. Re- 
pairs, on the other hand, can be carried out more ad- 
vantageously in the government shops, where labor 
is almost free and where expert mechanics are at all 
times available 


The new French “Fifth Arm” is organized as follows: 


Military Powers 


Seven companies (each of 3 officers and 108 men) 
and one transportation company (consisting of 3 offi- 
cers, 127 men and 133 horses) form the aerial regi- 
ments. In addition there are 10 “sections” of 60 men 
each, which will take care of the actual flying. A 
separate staff of mechanics is to be selected from the 
best soldiers to carry out the necessary repairs and 
to work out improvements in construction. 

A provision is furthermore made for a continuous 
transfer of men from other arms of the service to the 
aerial corps, so as to diffuse the knowledge of aerial 
work as much as possible among the rest of the army. 
This precaution was thought necessary on account of 
the extreme danger and strenuousness of the work, 
which few are able to endure for more than three years. 

The aerial corps is open to all persons who have 
graduated from the Ecole supérieure d’Aeronautique in 
Paris or who have obtained a pilot’s license from the 
military authorities; furthermore, members of ‘aero- 
clubs and pupils of private aviation schools, who can 
pass an examination as to their abilities, as well as 
mechanicians and workmen who have been employed 
in aeroplane factories, chauffeurs, etc. All these may 
be drafted in the regular way, as are recruits for 
other parts of the army. 

Volunteers are welcomed from other walks of life, 
but all of them must pass a particularly rigid examina- 
tion as te their health. Perfect eyesight, good lungs, 
a good knowledge of gasoline engines and wireless 
telegraphy are essential. Only officers will be grad- 
uated as pilots of single-seated aeroplanes, petty offi- 
cers and men being restricted to the position of mechan- 
ician or pilot of aeroplanes with more than one pas- 
senger. Officers, whose duty it is to familiarize them- 
selves with the work of the aeroplane corps, such as 
members of the general staff, artillery, etc., are taken 
on board the aeroplanes as observers. 

(To be continued in next week’s issue.) 


THE LIST OF FRENCH DIRIGIBLES. 











No Name System. Length Cubic Contents. Motor Power. 
(meters). (cubic meters). 

1 | Liberté Lebaudy 66 4,200 1 of 100 horse-power 
2 |Col. Renard . Astra. 69 4,800 1 of 120 a 

3 | Capt. Marshal Lebaudy 85 7,500 2 of 110 : 

4 |Le Temps Zodiac re 51 2,500 lof 70 “1 
5 | Adj. Vincent Clément-Bayard 88 9,000 2 of 200 es 

6 |Adj. Reau Astra 86 8,950 2 of 12 : 

7 |Capt. Ferber Zodiac 76 6,000 2of 90 

8 |Selle de Beauchamp Lebaudy 70 6,000 2of 75 i 

9 |Lt. Chaure... Astra 8&3 8,850 2 of 120 = 
10 |\Comm. Couitelle. Zodiac so 9,000 2 of 190 “ 
11 | Gen. Meunier Lebaudy 95 10,000 3 of 135 
12 |Clément-Bayard \ . Clément-Bayard 88 9,000 2 of 140 
13. | L’ Eeclaireur-Conté Astra 65 6,640 2of 75 “ 
14 Spiess Zodiac 104 11,000 2 of 206 = 
15 | Le Fleurus specia ) ot etaee ceacehe 
16 

17 

18 } | Five ships of not less than 8,000 cubic meters’ planned, of a type simiilar to Astra (No. 13) 

19 

0 | i ae a 

THE FRENCH BUDGET FOR AERIAL EQUIPMENT. 
Expenses for Regular 1912 Additional Total. 
* 877 1,064,810 francs 1,942,750 francs 


Men 877,940 francs 
Aeroplanes 11,200,000 . 


11,050,000 


22'250.000 
3,000,000“ 


9,038,600 





Airships 6,038,600 
Total 18,116,540 francs! 


"15,114,810 francs | 33,231,350 francs 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


The Free-toll Canal Absurdity 
To the Editor of the Screntiric AMERICAN: 

It certainly seems strange that we Americans, after 
spending $500,000,000 in making the Panama Canal 
a reality—for within the next ten years that amount 
of money will have been paid out from the U. 8. Treas- 
ury on account of the canal—are so simple-minded 
and so unbusinesslike as to allow, year after year in 
the future, untold millions to go into the pockets of 
steamship owners rather than back into our own 
Treasury. 

It is planned that all this money that the owners 
of American coasting vessels should pay to the Ameri- 
can people is to go into the pockets of these vessel 
owners; just so much dividends to divide 
among the stockholders. 

Are we encouraging American shipping by allowing 
American coasting free passage through the 
canal? Is the great and glorious American mercantile 
marine service to be revived and given new and end- 
less prosperity by escaping the payment of a toll of 
this kind? Not a bit of it! 

The men who control the various steamship lines, 
and others who are planning to operate new lines and 
make use of the canal, are all prepared and ready to 
pay a toll for the passage of their vessels through the 
canal. If it should be decided to-morrow to make all 
American vessels pay to pass through the canal, it 
would not change the plans of the existing companies, 
or of the individuals who are planning to enter the 
business in competition with existing lines, one par- 
ticle. The entire trade will be in the hands of a few 
corporations. If they and their stockholders have to 
pay a toll to the American Government, as, of course, 
they should, it means so much less profit per annum to 
them, less cash to divide among the combine, but it 
also means that the American people have got just 
that same amount of money paid into the U. S. Treas- 
ury, and not into the pockets of a comparatively few 
already wealthy individuals. 

The idea of the American nation spending $500,000,- 
000 and letting the steamship companies cripple the 
earning power of the canal, and putting those tolls into 
their private pockets instead of benefiting the entire 
country by paying these sums into the U. S. Treas- 
ury, is simply monstrous! What benefit is the Ameri- 
ean nation getting by allowing millions of dollars in 


more in 


vessels 


tolls to go into the pockets of a few millionaires? As a 
result of free passage through the canal, are these 


steamship corporations going to make a reduction in 
freight rates? Well, hardly. As a result of this elim- 
ination of tolls, do we hope to induce the men in the 
steamship business to use the canal? Are we afraid 
that a toll will scare them off? Is it a kind of national 
subsidy or encouragement for Americans to invest in 
the shipping business? No! Everybody who has occa- 
sion to use the canal is going to use it, toll or no toll, 
and the payment of a proper toll is not going to cause 
them to fail, or go out of business, or discourage them 
from building new ships. Is it supposed to be patriot- 
ism, or just pure generosity, or what in the name of 
reason is it, that makes certain individuals at Wash- 
ington and various newspapers declare that millions 
of dollars that should by right be added to the national 
Wealth every year, had better be turned over to swell 
the fortunes of a few individuals? 

It certainly would be an edifying sight to stand on 
the bank of the canal and watch ship after ship, some 
going east and some going west, all owned by American 
corporations in coast trade (and manned mostly by 
foreigners) passing through free of expense. A good 
half billion dollars spent by the U. S. Government; 
the canal and its entrances choked with free ships; and 
90,000,000 or more Americans wondering why the few 
corporations that own these ships should be allowed 
such an unjust privilege! Is that a businesslike way 
to run any enterprise? 

How are expenses to be met? Oh, that’s easy. There 
is plenty more money in the Treasury, and then we 
will soak foreign-owned ships, and Yankees as well, 
who have been so unfortunate as to own ships engaged 
in commerce with other countries. Their ships happen 
to be loaded with cargoes for Callao or Hong Kong in- 
stead of for San Francisco or New York, and you bet 
We'll make them pay for going through the canal! 

Now that is logic, isn’t it! The fact is, that this 
whole free-toll business has been engineered by power- 
ful interests, who hope to fatten their bank accounts 
with the millions that rightly should go to the U. 8S. 
Treasury. England has protested, and rightly. The 
wording of the treaty that she calls to our attention 
is perfectly plain, and for any true American to try 
to interpret it differently is to invite suspicion and 


seorn from all civilized nations. To reply to England 
that the canal was built with American money and is 
ours, and that we shall do what we like with it, is 
childish in the extreme. 

As it looks now, we shall not do as we like with it. 
Far from it; for the great benefit will accrue to a few 
corporations only. It is impossible to conceive that 
any such absurd proposition should continue in force 
very long. If this free-from-toll scheme for coasting 
vessels is allowed, there will be a great how! later on, 
when ali the people begin to realize that they have been 
fooled. Now is the time to save ourselves from becom- 
ing more ridiculous than we already are. 

During the past few years our moral perspective and 
sense of obligation seem to have become rather twisted 
and out of line; in fact, from the very beginning of 
this canal business; and he whe has shouted himself 
hoarse about “fair play” and “a square deal for every- 
body” has publicly boasted about the part he played in 
buncoing Colombia out of Panama. We have refused 
to entertain Colombia’s plea for arbitration, because 
we know she is a weak nation and helpless to enforce 
her rights. Let us hope, however, that the coming 
administration will acknowledge the mean trick that 
was played on a sister republic, and that she will re- 
ceive proper reparation. Those who attempt to defend 
the attitude that we have’ taken toward Colombia give 
as an excuse that “we got the canal, anyway.” Let 
me say, and everyone who understands the situation at 
that time will agree with me, that we would have had 
it just the same by adopting fair and honorable means. 
Let us beware how we treat England in this present 
dispute, for she can humiliate us, while poor Colombia 
cannot. mo. Ww. 
Newton Center, Mass. 


Farm Electric Lighting by Wind Power 
To the Editor of the Sctentiric AMERICAN: 

The article on “Farm Electric Lighting by Wind 
Power” in the Screntiric AMERICAN for September 28th 
isa good one. Having had a few years experience with a 
somewhat similar plant, perhaps it may be of interest to 
compare notes. 

My own plant is of even smaller capacity than Mr. 
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A pump in the windmill power circuit. A and B com- 
mutators, and C and D field windings of dynamo. 


Forest's, but that is due mainly to the expense involved. 
I have tried many experiments in attempting to find a 
satisfactory way of charging batteries; among others I 
have tried that of putting the batteries in series with a 
motor used to drive a pump, so that the windmill had to 
furnish powér to run the pump as well as to charge the 
batteries at ‘the same time. While this arrangement 
worked well enough to permit of charging several home- 
made cells for the first time—which, of course, required 
many hours of eharging—yet the experiment of rewind- 
ing the dynamo, so as to charge the batteries without hav- 
ing the pump motor in circuit, was made. 

The result of this change was a decided speeding up of 
the windmill, but on the whole it was a great improve- 
ment, as the system required less attention. Oiling is 
about allsthat is necessary. t 

Mr. Forest's plan of using a quarter-turn belt from 
windmill to dynamo looks good, as it should reduce both 
noise and friction. While at this season of the year there 
is ofien more power than one can satisfactorily take care 
of with such a plant, there are times when such improve- 
ments as a ball bearing at the foot of the vertical shaft, 
and a pair of universal joints near the top of that shaft to 
take care of the slight bend which would otherwise be 
made by the weight of the tail cf the windmill, will show a 
surprising difference in the speed of the windmill. 

As to using two pulleys, to allow for variations in the 
speed of the wind, my experience has been that at times 
when the wind velocity is low, and a large pu!ley is ac- 
cordingly being used on the windmill, there is sometimes 
a gust of wind of short duration which is severe enough to 
speed the armature up and make the wires burst from the 
slots. Since re-winding the armature several times, I 
have wedged the wires in, and use only the smaller of two 
pulleys on the windmill. Even now the speed is at times 
enough to make one fear for the armature winding. 

Mr. Forest’s plant does not include a pump; there are 
some difficulties in belting a pump to a power windmill, 
for if geared so as to pump with efficiency in light winds, 
speed and noise will probably be excessive in heavy ones. 

The diagram shows a method of avoiding excessive 


speed of a pump without cutting down its efficiency as 
low speeds of the windmill. After the pump reaches a 
certain speed, charging current passes into the batteries 
Both the pump’s speed and charging current are auto- 
matically limited, without the use of mechanism likely 
to get out of order. If the field windings C and D are of 
low resistance, and if automatic cutout is efficient, there 
will be no danger of the motor’s speeding up to bursting 
point if the belt slips. 

I have tried an experiment which leads me to think 
that the above scheme is as good in practice as it looks in 
theory. Of course, the windmill may speed up consider- 
ably in very high winds, as the load on it is limited, but it 
will not speed up quite so much with a heavy load as it 
would with a light one. Of course, if it were not for the 
expense, it might be better to increase the load by in- 
creasing the size of the battery. In this case, an ordinary 
shunt-wound motor might be used to drive the pump, 
current being taken from the battery. 

In the article referred to, something was said about 
reversing the polarity of the dynamo. It would seem 
that this ought to be impossible; certainly some systems 
are such that a reverse current from the battery would 
only strengthen the dynamo field. 

As I remember it, you published an article on German 
windmills fcr charging storage batteries some years ago. 
Judging from the illustrations, excessive speed was pre- 
vented by dividing the blades of the windwheel into sec- 
tions, which were connected together and operated like 
the shutters of a window blind. Presumably, when the 
speed reachéd a certain limit, centrifugal force caused the 
“‘shutters”’ to open and let the wind pass through. Just 
how satisfactorily this worked was not stated; if no bet- 
ter than some other windmills, the windmill would stop 
entirely after the automatic speed limit came into play. 
Then it would gradually speed up to a considerable speed, 
then stop entirely, ete. Epwakp A. Fincn. 

Sound Beach, Conn. 


- The Gift to the City of Evansville 
To the Editor of the Screntiric AMERICAN: 

In your issue of December 7th, page 480, under head- 
ing of “A Curious Gift to the City of Evansville.” 
there is a typographical error that might cause some 
confusion. It is stated that $1,000 placed at 4 per cent 
interest per annum, compounded semi-annually, in 250 
years would aggregate $90,956,400.13. It should be 
$19,956,400.13. The calculations in this transaction — 
were made by Mr. C. L. Delbridge, the St. Louis 
mathematician, for the parties to this contract. I have 
talked with him many times about it, and herewith in- 
close a booklet in regard to same, issued by the company 
for whom he is the official mathematician, in which 
the amount is given as $19,956,400.13. 

St. Louis, Mo. W. F. Cortrns. 


Landing Aeroplanes from Warships 


To the Editor of the Scientiric AMERICAN: 

The daily papers of November 13th, 1912, deseribe a 
successful test of a launcher for flying machines which 
took place at the Washington navy yard on the 12th. 

All who are interested in the improvement of the aero- 
plane may well congratulate themselves that the subject 
of launching, which has so far received comparatively 
little attention, is now coming to the front. 

It is now recognized by the authorities that, if the aero- 
plane is to be used for naval scouting, it must be able to 
take flight not only from the water but also, under some 
conditions, from the very restricted area which can be 
spared on a ship’s deck. 

Various forms of launchers have been invented. The 
first successfully used was the “tower, weight and tackle,” 
familiar to all who witnessed the earlier flights of the 
Wrights. 

Among other inventions are launchers using (a) the 
energy of compressed air, (b) atmospheric pressure acting 
in a vacuum tube, and (c) an endless cable which is a 
much abbreviated form of the cable formerly used on 
street railways. 

From what has been written upon the subject by the 
naval authorities, it may be gathered that, in a launching 
apparatus, the navy needs one which will in no way be a 
nuisance when a ship'is in action. The number of parts 
should be as few as possible, the apparatus must be one 
which can be quickly taken apart and stowed in a small 
compass. 

It seems probable that as time goes on, naval architects 
will be working in co-operation with the inventors of 
aviation apparatus. When it is considered that in the 
modern ship of war nearly every space is already utilized, 
it would seem that in moments of stress any aviation 
apparatus may prove to be an intruder. 

If it be the opinion of naval architects that in a battle 
or in the preparation for battle, when the order comes to 
“Clear decks for action” aviation apparatus will be a 
nuisance, it will be a gain if they will say so. That will 
hasten the time when one of our older ships of moderate 
size may be devoted exclusively to aviation, serving as a 
parent ship for aeroplanes. James MEANS 

Boston, Mase. 
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Aquatic Life in Its 
Own Setting 


A New and Fascinating Territory 
Opened to Nature-students 




















ON atamppieg S like those devised by Dr. Francis The same otter in pursuit. 
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Ward, an English student of zodlogy, suggests some 





juaint reflections on the methods which mankind has 
been following for countless generations in studying 
the appearance and movement of fishes and aquatic 
animals. It is almost as if we had been forming con 
clusions on the shape, color and movements of horses 
or of sheep solely upon our observation of the drowned 
corpses of such quadrupeds. A fish out of water is 
not himself, no matter if he be still gasping on the 
bank, freshly hooked: his color, for reasons which 
Ibr. Ward lucidly explains, is a constantly varying 
function of his immediate surroundings; the pose of 
his fins can never be the same out of water as it is 
under hydrostatic pressure; and all this is over and 
above the difference between the study of things alive 
and dead, in their own habitat and in captivity—the 





difference which has made the contemporary sport of 











“hunting with the camera” such a valuable aid to 


Fro Marve k Life ass ‘ 
biological study. — — rete 
For the aquatie form of camera sport, it was first Dr. Ward’s pond before filling, showing observation 
necessary that a highly specialized apparatus should chamber. 


be constructed. First, Dr. Ward had a pond made, in 
which he arranged, for the subject of his study, condi 
tions exactly like those to which they would be accus 
tomed in any piece of water where they might natur 
ally be found. But all the sides of this pond are built 
of concrete and in one wall, as he describes it in his 
“Marvels of Fish Life, as Revealed by the Camera” 
(Cassell & Co., Limited), is an observation chamber 











separated from the water by plate glass. “Concealed 





= in the chamber, the observer can watch the fish as 
they appear to each other in the water. In consequence 


Arrangement of observation chambers designed for a } 
of the darkness in the chamber and the light in the 


Honolulu hotel. ‘ : 
pond, the glass is converted into a mirror, and the fish 








merely sees himself and his. surroundings reflected, 





It is Dace, showing its dark back, silvery side and white 
under-surface. As depicted in books. 


while the observer can plainly see into the pond. 
thus possible to observe a timid fish without disturb 





ing him.” The light by which the fish are seen is, of 
course, that which penetrates from the surface of the 
pond, and this illumination, at least so far as three feet 
below the surface, is sufficient to enable the concealed 
observer to take instantaneous photographs of the 
totally unsuspecting creatures as they live their own 
mysterious lives in their own environment. 

Some of the results obtained will be startling to 
persons of only ordinary information on the subject. 
For instance, fishes are generally supposed to be crea- 
tures devoid of emotion, or at least very undemonstra- 
tive: but the frontispiece of “Wonders of Fish Life,” 
an exquisite bit of color photography, shows a perch 
“paling with fear.’ This particular study was the 
climax of a fish drama (more really satisfying than 
the old-fashioned tank drama) which Dr. Ward 
watched from his place of concealment: the perch had 











audaciously swallowed a worm on which a great big 
rainbow trout had his eye, the trout had seen him do 
it, and the perch had just found out that the trout 
had seen—hence the pallor. Then Dr. Ward tells some 
interesting things of a pike which he photographed 











through a series of emotional moments. At one of 








these moments the pike “rests motionless on the bot- 


Contrivance for photographing with the operator tom, with his body just off the ground, supported on 





above when the water is disturbed. his fins. That the pike is on the watch all the time 
is evident from the keen iook in his eye. Suddenly, 
— a eee anemmamatin | without any movement of the body or other fins, the 


| fin on the back will become erect and fully extended, 
| a sure sign of mental agitation.” This is when he 
catches sight of his prey, a dace. The third dramatic 
moment is when he is on the point of charging down 
on the dace, and lastly we are shown “a disgusted 
and disappointed fish,”” when the dace has disappeared. 

Perhaps of more definite importance in a_ scientific 
sense, if only because more clearly demonstrable, are 





the facts brought out by Dr. Ward as to the defensive 
coloring of fishes. Some of the illustrations given in 
“Marvels of Fish Life” are not only convincing evi- 
dence of the aid to cencealment afforded the weaker 
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ie ve species by the peculiar reflecting power of their skins, 
Bei but abso testify to the effective working of photog- Se all 
[Se a aia raphy in the special circumstances of Dr. Ward’s ob- L’ Mustration. 
servation pond. To exhibit the various effects of light As the fishes see a gull entering the water—fish 
Photegraphing fish in tank with light from two sides. on the fishes’ bodies, the investigator has also used an swimming straight down. 
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apparatus for taking photographs of his subjects in 
amall tanks with light admitted only from the front 
and above. With this apparatus and an arrangement 
of black sticks placed in the tank, and over which a 
dace was cleverly induced to pause for a moment, a 
very good demonstration has been obtained of the won- 
derful effect of the numerous “mother-of-pearl-like spic 
ules” in the deep layers of the skin, which make this 
fish a perfect living and swimming mirror. 

Then, to investigate the ways of fishes which inhabit 
Ward's private pond, and far 
he has contrived a very 


waters outside of Dr. 
from its observation chamber, 
ingenious portable apparatus which is here described 
in his own “When using the camera 
the surface of the water, it is necessary to use some 
form of apparatus which cuts off the light from above 
blurring of the plate during exposure by 
the stronger light on the surface). With this object I 
use three different contrivances: (1) A light 
frame, six feet by four, over which is stretched a sheet 
large golf umbrella; 


words: above 


(to prevent 
wooden 
of dark-colored canvas; (2) a 
and (3) a special apparatus on the principle of a sea 
telescope.” The last-named of three 
(shown in the illustration) is used when the surface 
of the ruffled. “It consists of a box three 
feet long and one foot fitted 
The camera slides up and down inside 
the tube, and can be fixed at any point.” 
obtained by this method 
makes itself safely incon- 


, 
these devices 
water is 


square, with a \4-plate 
reflex camera. 
One very 


striking photograph shows 
how a 
spicuous in the mud at the bottom. 

But more startling and enlightening photographs of 
aquatic life obtained by Dr. Ward are those for which 
he had to go elsewhere than his little observation pond. 
These, which obtained by sub- 
aqueous photography, have been published since the ap- 
pearance of “Marvels of Fish Life.” Three 
these marvelous studies of nature are here reproduced 
LIllustration. They are studies 
otter, a gull and a penguin. First 
terrified fish might see him, the air bub- 


plaice (or flounder) 


were also means of 


sets of 


from respectively 
of an 


otter, as any 


comes the 


wake, as he noses about 
There 
can be no question about the wickedly predatory ex- 
Next, he is seen in 
informs 


bles streaming away in his 


among the rocks, seeking what he may devour. 


head and neck. 
and the camera 


pression of that 
rapid pursuit of his quarry; 


us that he uses only his two hind legs in swimming. 
Lastly, he is shown nearing the surface (seen from 


below, of course) after a successful raid, with a fish in 
his mouth to be enjoyed at leisure after landing. The 
gull is shown in one picture much as men are accus- 
tomed to see him, borne on the rippling waves, and 
wondering where the best fish may be had with 
the next picture shows him as prob- 
being ever gull; he has just 
pierced the and the agonized little fish on 
the right of the picture is swimming for dear life by 
The penguin in the 


bus) 
the least trouble: 
saw a 


ably no human 


surface, 


the shortest bottom. 
two photographs reproduced here, shows of how little 
use legs are to his kind: he walks very little on shore 
swimming. This 
penguin’s wings, 


way to the 


also 


with 


and uses only his wings for 


explains the mystery of the 
which he never flies. 
Subaqueous photographs of vertebrates are not all 
the illustrations of Dr. Ward's “Marvels.” There are 
illustrations of molluses and tiny 
crustacea. photographs of fish larve 
in various stages of development are fine examples of 
aquatic micro-photography, and the author gives an 
illustration of a micro-photographie apparatus of his 
own contrivance, by means of which “it is possible sin- 
gle-handed to take photographs of living objects in a 
vertical or horizontal position by daylight or by artifi 
This apparatus, which photographs 
be used by any 


humerous beautiful 
Some of the 


cial illumination.” 
up to a magnification of 2,700, 
photographer for an object which has first been posed 
on the stage by an expert biologist. The photographer 
watches, by means of a mirror, the changing positions 
of, say, the young fish in the cell, and makes the ex- 


can 


posure at the opportune moment. 
A drawing of two observation 
marine life, reproduced here from L’Illustration, shows 
the latest attraction provided by a Honolulu hotel for 
Visitors interested in the wonders of Pacific nature. 
The visitors will descend by a flight of stairs into one 
or other of these novel showrooms and watch the move- 


chambers for sub- 


ments of such Hawaiian fauna as may choose to dis- 
port themselves for their amusement and instruction 
in the immediately adjacent waters. 


New Berlin Electric Traction System 

HE recent decision of the Government régarding 

the electrification of the whole suburban traction 
System of Berlin is an interesting one, and is.in line 
With similar plans made for London, Paris, and other 
large cities. The present critical situation of Berlin 
led to the adoption of the new measure by 
Which the suburban lines will be modernized in the 
Period before 1916. A remarkable growth of popula- 
tion, as M. G. Richard states, is seen in the case of 


transport 














L’ Nlustration, 


Otter exploring for fish. As seen under water. 
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Dr. Ward’s apparatus for vertical or horizontal 
micro-photography of live objects. 

















L’ Musteation 


Penguin swimming under water. 

















L’ Mustration, 


Penguin coming to the surface—head and neck 
already above water. 


Berlin. From 1895 to 1909, or the last census, that Is 
in fourteen years, the population increased from 2,017,- 
900 to 2,898,000. For the suburbs the increase is from 
382,000 to 807,000, so that the population of Berlin and 
its suburbs reached 3,705,000 in 1909. As to the traftie 
on the Metropolitan, this was 75,000 in 1895 and 157,000 
in 1909, and the suburban traffic shows 41 and 1387 
millions, respectively. On Sundays the traffic to the 
suburbs is as high as 341,000 to 794,000. After failing 
to secure a solution by the use of steam, it was decided 
to adopt electric traction on the whole of the lines. 
Then came the 
motor cars, and it was found best to use locomotives, 
as these have some advantages. Each one replaces sev 
eral motor cars, and very heavy trains can be drawn by 
coupling together. 
power machinery is larger the upkeep is less difficult, 
Besides, the yield 
The 


and the passen- 


question of electric locomotives ys. 


several locomotives Because the 
and the parts are easier of access. 
in power is higher in the case of the locomotive. 
motors are well suspended by springs, 
gers are less subjected to shocks than with motor cars. 
One point is that a great part of the old passenger 
cars can still be used. For heavy traffic hours, 13-car 
trains are used and two locomotives take the trains, 
one in front and one at the rear. Such locomotives 
work on single-phase alternating current with 15,000 
volts on a trolley wire such as is in use in the suburbs 
of Hamburg and on the Dessau-Bitterfeld line. Current 
will be furnished by two 150,000 horse-power electric 
plants, one to be erected at SO miles from Berlin, near 
the Bitterfeld coal mines, and from here the current 
will come over a 60,000-volt power line, using for this 
purpose six pairs of underground cables. The second 
electric plant will be at Berlin. The cost of the sta 
tions and cables is figured at $22,000,000, and 
plants will be erected by a company with which a 30 
years’ contract will be made, as the Prussian Govern- 
ment considers that it is preferable not to have the 
State itself engaged in operating electric plants. Count- 
ing the central stations and substations along the roads, 
the overhead trolley wires, feeders, as well as the rol! 
ing stock electrically equipped, including 557 
tives, 690 new cars, and 29 cars for repairs or upkeep, 
the total cost is estimated at $32,000,000, and it is pro 
posed to complete the whole of this great enterprise in 
four and one half years. 


these 


locomo 


England’s Greatest Rainstorm 

O* August 26th and 27th, 1912, a serious disaster 

overtook the fine farming lands of East Anglia 
(the counties of Norfolk and Suffolk, in England), in 
the shape of a fall of rain that was without precedent 
in the British The catastrophe to agricultural 
interests was aggravated by the fact that harvesting 
had been delayed by inclement weather earlier in the 
the deluge carried away the grain that had 
brought in, destroying 
Forty-two bridges were carried 


Isles. 


month ; 
been cut but not 
what remained uncut. 
away by the flooded rivers, and an immense amount 
of other damage was done. 

Although the spectacular features of this storm were 
recorded in the daily papers at the time, it has re- 
quired some months for the collection of exact statis- 
tics of the rainfall. These have now been gathered, 
tabulated and charted by Dr. H. R. Mill, director of 
the British Rainfall Organization, who announces that 
the greatest long-continued widespread rain previously 
recorded in any part of the British Isles produced only 
half the volume of the East Anglian fall. In fact, only 
two instances could be found—July, 1875, and Novem- 
ber, 1878—in which the rainfall of a whole month 
exceeded that of the 24 hours during which the recent 
storm continued. 

While for scientific purposes rainfall is always re- 
ported in inches, to the layman such measurements are 
decidedly less impressive than statements as to the 
actual volume or weight of the rain. It may, there 
fore, be interesting to record that during the brief 
storm in question 150,242 million gallons of water fell 
Norfolk alone, the weight of which 
This is more than twice as much 
Windermere, the 


as well as 





in the county of 
was 670,720,000 tons. 
water as is contained in 
the English lakes. 

An interesting local industry 
was canary raising, which is extensively carried on at 


largest of 


affected by the storm 


Norwich.” The birds are raised for the most part by 
workingmen, who keep the cages in sheds in their 
gardens. These were the first to be flooded, and as 


the highest concern was the saving of human life, no 
attempt could be made to move the cages. It is said 
that at least one particular strain of Norwich canary 


has been wiped out. 


A Novel Aeroplane Propeller.—Spencer Heath of 
Washington, D. C., has patented, No. 1,043,830, a pro- 
peller formed from a blank of sheet material which is 
folded longitudinally to produce a number of thicknesses 
to form reinforcements and give the necessary strengtl* 
to the blades. 
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The Heavens in January, 1913 


Is Venus a Dead or a Living World? 


By Henry Norris Russell, Ph.D., Professor of Astronomy in Princeton University 











i \ 1 ik j ‘ placed in the western 
ky ett e in een S:20 and 9 P. M With the tele 
rie ike eM I i it one dav after 
he tirs nad ith a magnifying power of 100 
| Atmost ¢ ( rhe iz that the Moon does to 
the ' 1ided ‘ I'he ! ice if t he telescope will 
hard elieve i f the inexperienced eye in look 
g at an objeet in the circumscribed field of a tele 
Cone ‘ focuses itself as if on a neighbor 
j biex e different from the way in which it 
idjust self ft ‘ the Moon in the open sk and 
nceonsciou ffects our judgment of the appa! 
ent sige of the planet s see! in the telescope if 
the Mox i I rar the open sky with one eve 
d Venus through the telescope with the other the 
true relath f the two images is apparent 
Though Venus is one of the most satisfactory objects 
i first telescopic view to a beginner, she is one of 
the most vu iting to an experienced observer, for 
her briiil t rface obstinately retuses 
t show a definite markings which 
we might hope to find in what period her 
tathe ton piace, or what was the in 
clinath f he ixXis Faint ill-defined, 
fuwitive hading have occasionally been 
tieed. but they cannot be recognized on 
ter night ind leave us no wiser on 
the matter which we might wish to 
, 
That } rie rotatior is slow is 
wever proved I two lines of evidence 
First, when she s nearest us, and, in 
particuiatr when she PASSER between us 
the Sur is in 1874 and 1SsSz, her 





diameter can be measured with great pre- 


cision, and it has been found that her 
surface is practica spherical. Weée"know 
that the Earths rotation cause it to 
bulge at the equator, so that the polar 
diameter is 26 miles shorter than the 
equatoria An equa great oblateness 
of Venus wonld have been very clearly 
revealed | such measures as have been 
described; and if the amount had been 


even one third as great, it would have 
been capable of detection But to get 
| 


one third of the fattening in the case of 


the Marth the period of rotation would 


clock: Jan. 14, 


have to be increased from one day to 

nine (‘onditions on Venus are in this 

respect vers similai and we can con 

clude that if the rotation period of Venus o'clock 
was much less than ten of our days, the o'clock 
flattening t her poles could hardly have 

escaped detection ULLeSS indeed, her axis 

wa ery highly inclined to the plane of 

her orbit, and at the time of transit we 

wked almost squarely down on one of her poles, which 
wems decidediv improbable 


Another searching test was made some years ago at 


Lowell and Mr 


the Lowel Cibservatory when Dt 


Slipher attacked the problem with the aid of the spec 


troseom if spectrum of the planet is photo 
graphed in such a iy that the light which forms one 
side of the strip of spectrum comes from one limb of 


the planet, and that on the opposite side from the other, 


and if the planet is in rotation, so that one limb is 


approaching us and the other receding, the lines in 
the pectrul vill be shifted, in accordance with the 
we known principle to the violet m one side of the 


spectrum and to the red on the other, so that they 


run acre it iquely, and not at right angles. From 
mensures of thi int the rate of motion of the planet's 
eqquat d hence the period of rotation, may be com 
t <1 

his met 1 was tested with very satisfactory re 
ult mn Mar lupiter and Saturn, giving values for 


ad very close to those already known 


‘ I recent time it has given astron 
omy ! ad te knowledge of the rotation period 
f tra ! applied to Venus it gave nega 
t exu rhe i e spectrum ran squarely 
ic) it di careful measurements, made 

ith all pre tion howed that if there was any 
tit at all d hence a tation of Venus, the tilt 
must be exces el ind the rotation very slow 
Anvthine mtu fuste than ol turn per month could 
probal 1a ! l 

Here the matter 1 I ent so far as observa 


OEE I i ar ES OT 


tional evidence goes Dr. Lowell believes that, as in 
the case of Mercury, Venus keeps always the same side 
toward the Sun, rotating once in 225 days, the period 
of her orbital revolution An alternative’ theory, 
equally consistent with the observations, has been pro- 
posed by an English meteorologist, Mr. Clayden. The 
surface of Venus is so white, and reflects so large a 
proportion of the sunlight which falls on it, that we 
are almost shut up to supposing that it is composed 
either of snow or clouds As the Sun's heat would 
be twice as great on Venus as here, permanent snow 
all over the planet is out of the question; clouds re 
main as the only alternative. These may be, as Dr. 
Lowell thinks, clouds of dust stirred up by the violent 
winds which sweep over the planet's surface from its 
desert but eternally sunlit side to the cold, dark hemi- 
sphere ef night, where the oceans of the planet—if 
ever it had any—are piled up in mountains of ice. 

Mr. Clayden, on the other hand, assumes the clouds 
If the planet 
rotated as fast as the Earth, these would .~presumably 


to be ordinary clouds of water vapor 


Jan. 7 At 9 o'clock 


lan. 22 At& o clock 
At 9% o'clock: January 29 





NIGHT SKY: JANUARY AND FEBRUARY. 


irrange themselves, as on our own planet, in patches 
and masses, denser in some latitudes than others, but 
with clear spaces between. If the planet always turned 
the same side to the Sun, clouds of the sort we are 
now considering could hardly exist at all on its sun- 
ward side But, according to Mr. Clayden, if the 
period of rotation was several weeks in length, the 
atmospheric circulation would depend directly on the 
planet’s rotation, and it would be quite possible for 
the side toward the Sun to be permanently cloudy, 
with perhaps regions of broken cloud here and there, 
varying from time to time, which would explain the 
faint markings sometimes seen. 

We have thus two pictures of conditions on our sister 
planet between which to choose, both of which are 
consistent with the known facts of science. One is of 
a dead world with one side a desert, hotter and more 
arid than any in Arabia or Arizona, under the blind- 
ing glare of never-ending sunshine twice as hot as 
ours and swept by dust-laden hurricanes, while the 
other side is swathed in endless night, and cold beyond 
the keenest frosts of our polar winters. The other 
shows us a world which may be as much like our own 
in surface as it undoubtedly is in size and mass, with 
an atmosphere and oceans, rotating far more slowly 
than the Earth, but yet so that the intervals of con- 
tinuous light or darkness are not as long as in our 
own Arctic or Antarctic lands, with a sky covered 
always with clouds dense enough to reflect away into 
space the dazzling beams of the Sun, leaving below 
them perhaps no more light, and no excess of heat 
above what we ourselves are familiar with; a world, 


At 8% o'clock : Feb 


in short, which might be perfectly fitted to be the abode 
of life such as exists on our own Earth. Between the 
two in our present knowledge the imagination may 
choose, tantalized perhaps by the thought that if the 
second hypothesis be true, the true surface of this 
world so much like our own is forever hidden from 
us by the cloudy veil that protects it from the heat of 
too neighboring a Sun. 
The Heavens. 

Our map shows what may be seen in the evening 
skies as these would appear to a man lying flat on 
his back and gazing at the whole vault of heaven 
at once 

Right overhead and southward to the horizon is the 
finest region of all the starry sky, stretching from 
Gemini, Taurus, and Auriga past the two Dog Stars 
and Orion into Argo, whose great star Canopus can be 
seen low in the south from all latitudes south of Vir- 
ginia. 

Eridanus, Cetus, and Pisces fill the dull southwestern 
sky. Aries, Perseus and Andromeda are in the north- 
west; Cassiopeia, Cepheus, Draco, and 
Ursa Minor in the north; Ursa Major in 
the northeast; and Leo and Hydra in the 
east. 

The Planets. 
Mercury is morning star this month, 


rising about 5:50 A. M. on the Ist, and 


being visible in the dawn, while later 
on he draws nearer to the Sun and is not 
observable. 

Venus is a splendid evening star, as 
already described. 

Mars is morning star in Scorpio and 
Sagittarius, rising early in the month at 
about the same time as Mercury, with 
whom he is in conjunction on the 9th, 
but remaining in sight after the latter 
vanishes from the merning sky. 

Jupiter is also a morning star, rising 
about 6 A. M. in the middle of the month. 
On the lith he is in conjunction with 
Mercury, and on the 13th with Mars. 
All three planets are then within a few 
degrees of one another, but not conveni- 
ently placed for observation. 

Saturn is in Taurus and is well ob- 
servable, coming to the meridian at 9 I. M. 
on the ist and at 7 P. M. on the 31st. 

Uranus is in conjunction with the Sun 
on the 23rd, and is invisible. 

Neptune is in Gemini, and comes to 
opposition on the 14th. He may easily 
Ve. 3. be found (with a telescope) by means of 
21, the map published last month. 

The Moon is new at 5 A. M. on the 7th, 
in her first quarter at 11 A. M. on the 
15th, full at 11 A. M. on the 22nd, and 
in her last quarter at 2 A. M. on the 29th. 

She is nearest the Earth on the 23rd, and farthest away 
on the 11th. As she moves around the skies she passes 
through conjunction with Mercury, Mars and Jupiter 
on the 5th, Uranus on the Sth, Venus on the morning 
of the 11th, Saturn on that of the 18th, and Neptune 
on the 2ist—none of the observable conjunctions being 


close. 


To Our Subscribers 

TE are at the close of another year—the sixty- 
W eighth of the ScrenTIFIC AMERICAN’s life. Since 
the subscription of many a subscriber expires, it will 
not be amiss to call attention to the fact that the 
sending of the paper will be discontinued if the sub- 
scription be not renewed. In order to avoid any in- 
terruption in the receipt of the paper, subscriptions 
should be renewed before the publication of the first 
issue of the new year. 

To those who are not familiar with the ScrEnTIFIC 
AMERICAN SUPPLEMENT a word may not be out of place. 
The Screntiric AMERICAN SUPPLEMENT contains articles 
too long for insertion in the ScreNTIFIC AMERICAN, a8 
well as. translations from foreign periodicals, the in- 
formation contained in which would otherwise be in- 
accessible. By taking the ScrenTiric AMERICAN and 
SupPPLEMENT the subscriber receives the benefit of a re 
duction in the subscription price. 


The British Association for the Advancement of 


Science will hold its next meeting at Birmingham, begin- 
ning September 10th, 1913. 
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Edward Charles Pickering 


By Marcus Benjamin, Ph.D. 

YHIIS year the American Association for the Ad- 
‘1 vancement of Science will meet in Cleveland, Ohio, 
to which place it returns after an absence of twenty- 
The presiding officer of the meeting will 
Pickering, the eminent of 
living astronomers in the United States. 


four years. 
be Edward Charles most 

Prof. Pickering was born in Boston, Mass., on July 
19th, 1846. He is the son of Edward P. and Charlotte 
Hammond Pickering. His ancestry on his father’s side 
goes back to John Pickering, 
and settled in Salem in 1642, and includes among other 
distinguished persons famous in the history of our 
country, Col. Timothy Pickering, after 
under Washington in the field became Postmaster Gen- 
of War, and finally Secretary of 
and 


who came from England 


who service 
eral, then Secretary 
State during the administrations of Washington 
Adams. 

Young Pickering was educated at the famous Boston 
Latin School, and then passed to the Lawrence Scien- 
where he was graduated in 


tific School of Harvard, 


1865 with the degree of B.S., having taken the course 
in civil engineering. 

His ability had 
graduate years that he was at once made an instructor 
his stay 


been so evident during his under- 
in mathematics in the Lawrence School, but 
was short; for in 186S he was called to fill the Thayer 
chair of physics in the then recently organized Massa- 
Institute of Technology, where he remained 
for nine years. During this period he organized the 
first working United 


States and the methods inaugurated by him have since 


chusetts 


laboratory in physics in the 
been adopted elsewhere. In connection with his work 


he prepared the volume on “Physical Manipulation” 
(1874), a text-book that has received high commenda- 
tion and is still universally esteemed. 

In 1876, soon after the death of Prof. Joseph Win- 
lock, he was called to the chair of Geodesy and As- 
tronomy in Harvard with the directorship of the great 
observatory there, which place he has since held. 

With his investigation and 
at his disposal a splendid instrument of 24-inch aper- 
ture, the ground by Clark, Prof. 


Pickering at once began those special studies that have 


extraordinary zeal for 


lens of which was 
gained for him and the Harvard Observatory so much 


have been largely devoted to 
examination of the light and spectra of the stars for 
the purpose of determining their brightness. For this 
meridian photometer 
and a half 
The details 
of this work were given in a catalogue entitled “Har- 


renown. These studies 


object he devised a mechanical 


with which he has made over a million 


measurements of the light of the stars. 


vard Photometry,” in which he gives the magnitude of 


ever 4,000 stars, and in a later publication similar 


measurements of more than 21,000 stars are given. He 
they under- 


1STS to 1891, as well as the satel 


measured Jupiter’s satellites while were 
going eclipse from 
lites of Mars and other 
the death of Henry Draper he began the application 
to astronomy and in a memorial to his 
of the 


scale greater than 


faint objects. Subsequent to 
of photography 
friend he 
of the stars by 
ever before attempted, resulting in the publication of 
of his 


undertook an investigation spectra 


photography on a 


an elaborate memoir dedicated to the memory 
colleague. 

In consequence of a fund of $250,000 left by Uriah 
A. Boyden to the observatory 
of studying the stars at high altitudes, he established, 
Arequipa, Peru, and 
Pickering, observed the 


for the special purpose 


in 1890, an observing station at 
there his brother, William H. 
stars of the southern heavens, thus extending the work 
that had been begun in Cambridge, until photographic 
charts of the entire from 
These and other studies of the work ac- 


heavens pole to pole have 
been made. 
complished under his direction have for the most part 
“Annals” of the 
nearly 


been published in the 


Harvard Observatory of which 


the Henry 
Academy of 
Society 


recognition. He received 
Draper gold from the National 

Sciences in The Royal Astronomical 
of London gave him a gold medal in 1886 for his photo- 
graphic researches, and again in 1901 for his studies 
on variable stars. He received the Rumford 
in 1891 and the Bruce medal from the Astronomical 
Society of the Pacific in 1908. His own Harvard in 
19038, California in 1886, Michigan in 1887, Chicago in 


without 
medal 
1877. 


passed 


medals 


1901, and Pennsylvania in 1906, have conferred the 
degree of LL.D. upon him, while Victoria gave him 


a Se.D. in 1900 and Heidelberg in 1908 bestowed upon 
him the degree of Ph.D. The German Emperor cor 
ferred upon him in 1911 the order Pour le Merite with 
the rank of knight, thus indicating the high apprecia- 

















Prof. Edward Charles Pickering. 


President of the American Association for the Advancement 
of Science 


tion with which his work is regarded by the savants 
of Germany. 

His elections to scientific academies have been 
In 1873 he was chosen to membership in 


long 


humerous. 
the National 
fellow 


Academy of Sciences, and he has 
of the American Academy of Arts and 
(vice-president in 1877) and a member of 
Philosophical Society since 1896 (vice- 
He also holds honorary or corre- 


been a 
Sciences 
the American 
president in 1909). 
sponding connections with the Royal Society of London, 
the Royal Astronomical Society and of the great acad- 
Berlin, and Rome, 
as well as of many other less well known. 

He was elected to the American Association for the 
Advancement of Science at its Salem meeting in 1869 
and was advanced to the grade of fellow in 1875. His 
affiliations have always been with the sections devoted 


emies of sciences in St. Petersburg, 


to mathematics and astronomy, and physics. He was 
over the section on the physical 
sciences in and at that meeting presented an 
address on the Endowment of Research. 
‘alled to fill the high office of president of 
the American Association 1898, when the late 
William Harkness held that important office. At the 
meeting held in Washington a when the 
claims of astronomers were considered, the candidate 


preside 
1877, 


chosen to 


No astronomer 
has been 
since 


ago, 


year 


who at once commanded the recognition of his coi 
leagues by his distinction in his chosen 
Prof. Pickering, 


preside at the Cleveland meeting, which will be held 


science, Was 


who was then unanimously chosen to 
during the present week. 


A Demonstration of Forestry Erosion 
Processes 
By Stephen Byrd 
XPERTS of the Government 
striking 


have been successful 
in the construction of a working model 
showing the processes of erosion on deforested slopes 
It is for the use of pupils in public schools who are 
taking courses in nature study, elementary agriculture 
and physical geography. 

The model, about seven feet square, consists of twe 
hills into through which 
two streams wind in and out land and 
lead into two lakes at the front of the landscape. Both 
hills are made of the same kind of soil, but one is 


sloping down two valleys 


through farm 


covered thickly with twigs, young trees, or shrubs, to 
simulate a forest, underneath which is a heavy carpet 
of moss representing the and twigs 
which covers the ground in the real forest, while the 


layer of leaves 
other hitl is bare of all vegetation. 

By means of a suitable sprinkling device on the ends 
of a “T” about 
water in the form of rain is made to fall with equal 
force upon the hills. On the forested slope tts 
fall is broken by the foliage and it drops gently upon 
the moss-covered surface of the ground. The 
and the soil beneath, which is kept soft and porous by 
the protective cover, quickly “rain” and 
allow it to seep out as ciear water farther down the 
slope, thus forming a mountain stream which flows 
through a green and fertile valley into a clear lake 
at the lower end of the model. 

On the other slope the “rain” beating down upon the 


11%4 feet above the crests of the hills, 
two 
moss 


absorb the 


unprotected and hardened surface washes deep gullies 
in the hillside, carries the soil into the turbid stream 
which drains the and 
muddy lake. The erosion on the slope loosens stones, 
which are carried upon the valley farms; the 
silt deposited in the channel of the stream diverts the 


valley below, thence into a 


down 


water, which opens up gullies through the dry land; 
the main stream is made shallower and wider and 
often overflowers into the fields; island and silt bars 


rise in the stream; and deltas are built up in chara: 
teristic form at the entrance to the lake. 

The work 
in the model, the wearing down of the hill, the silting 


erosion processes which themselves out 
up of the stream bed, the gradual shifting of the course 
of the stream, the formation of deltas and sand bars 
in the lake, opening up of water 


courses through them are all typical of the processes 


and the gradual 
constantly going on in nature and show strikingly the 
close relationship between forests and surface forma 
tion. It 
scale which, after the destruction of our forests, causes 
the removal of the top soil from our slopes, cuts them 
up into gullies, and deposits sand and gravel upon the 
fertile alluvial soil of the lands, in 
reservoirs, or in the channels of where it 


is the same process of erosion on a larger 


bottom storage 
streams, 
impedes navigation and causes overflow. 
While the model is not intended primarily to show 
more than the erosion processes, it can be used to show 
also that a forest-covered slope acts as a reservoir in 
impounding the water and allowing it to seep slowly 
into the streams, and, on the other hand, that water 
runs off the surface of a bare slope as soon as it falls, 
resulting in floods when the precipitation is heavy and 


in droughts during a dry season. If the sprinkler is 


stopped and all the water taken out of both of the 
stream and the lakes, the lake on the forest side will, 
within a few hours, receive a considerable amount of 
water as seepage from the wooded hillside, while the 
other lake will remain practically empty. 


When the water is first turned on, that 





one hundred quarto. volumes have been 
given to the world, and of these more 
than one half have been issued under 


his editorship since he became director. 
His other scientific activities, and they 
many, included services as a 
U. S. Nautical Almanac 


Pleasant, Lowa, 


have been 
member of the 
Expedition sent to Mount 
to observe the total eclipse of the sun on 
August 7th, 1869, and he was also 4 mem- 
ber of the party sent by the U. S. Coast 
Survey for a Xeres, 
The subjects 

height 
velocity of clouds have attracted his at- 
tention, and he did much toward the or- 
Mountain 


similar purpose to 


Spain, in December, 1870. 


of mountain surveying, the and 


ganization of the Appalachian 
Club of which he was the first 





president 








forested hill will 
after 


running for a few minutes, and the mud 


which comes from the 


be slightly muddy, but will clear 


will soon settle. Frosion will set in upen 
the deforested hill and the land below in 
a few hours. 

In some of the models white sand and 
goldfish or turtles in 


pebbles and small 


the clear lake, have added a touch of 


the clearness of 
add to the 


realism and brought out 


the water Other ideas to 


picturesqueness and instructiveness of the 
have also been evolved, such 


mode! as a 


running through the fields, bridges 


little farm 


road 


aneross the streams, and a 


house or barn appropriately placed. The 


bridge across the muddy stream is repre 


sented as damaged by floods, and the 





in 1877, and again served that club in a 
like capacity in 1882. 
His many services to science have not 


Working model for demonstrating te pupils in public schools, the processes of 


erosion on deforested slopes. 


road on that side of the model muddy and 
deeply furrowed In the construction of 
(Concluded on page 60 
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Inventions New and Interesting 
Simple Patent Law ; 


Patent Office News; 


Notes on Trademarks 








A New Aluminium Level 


ew VEI has recently placed on the 
fAmade of aluminium, which for a 


strong and durable It will not warp, 


been market 


metal level is 


light, as well a 


and with ordinary care will last a lifetime, not being 


affected by either dampness or heat 


It is doubly constructed; that is, it has two plumbs 


and two levels, so that no matter in what position 


it is picked up, it is always ready for use and can 


be used either end or edge up. The illustrations show 


it in use with the eye of the mechanic both above and 
below if Piumbing can also be done with the eye 
ibove or below the spirit glasses 

There are two wires around each spirit glass, so 


that the position of the bulb can instantly be seen. The 


move or be 


spirit glasses are securely set and cannot 

jarred out of place. They are also guarded by heavy 
lenses set in the circular openings of the level frame 
to make the spirit glasses dust, dirt and water proof 


For the use of carpenters, millwrights, cement work 


ers and plasterers the level is made in lengths of 3 


feet 6 inches, 24 and 30 inches Those designed for the 


use of machinists and others desiring shorter levels, 


are made 12 inches and 1S inches long 


A Combination Bevel Square 
LRE has 


Se 
4 bevel square 


ures ten 


been produced which combines a 
divider and pencil compass, and meas 
folded The stock is 


flanges on both sides, and the adjustable 


over all when 


inches 
formed with 
blade folds between the sides of the stock. In scribing 


nngies from narrow flutes, or grooves, the operator 


can insert the flange of the stock in the groove and 
work from the face of the bevel The square can be 
set with the pointed ends at any desired distance apart 
When used in 


holder 


Thus it Is converted into a good divider 


the same form, with a pencil inserted in the 


at the outer end of the stock, it becomes an excellent 


pencil COoTD pass 


A Combination Pocket Rule 
» fon six-inch folding pocket rule, two views of 
which are given in the accompanying illustrations, 


is made of spring German silver and distinctly grad 


vated Ir can be used as a hook rule, caliper gage, 


protractor, triangle or try-square. The upper edge is 


graduated in thirty-seconds; the lower edge in six 


caliper blade is graduated in sixteenths 
The pro 


teenths rhe 
on one side and thirty-seconds on the other 
five degrees and the vernier reads 
This 


e, and the center joint 


tractor ts divided to 
half a 


to one degree rule can be set to any 


desired ang is so constructed 


that the rule remains firm wherever set. The protrac 


tor is divided into lines, each representing five de 
yree~ The ten parts on the vernier correspond with 
the nine parts on the protractor. Consequently, each 


division on the vernier is smaller than each division 


oi the protrector by one half degree To read the 


distance the rule is opened and the number of lines 


on the protractor that have been moved from the zero 
point is first noted. Upon the vernier the number of 
divisions is then counted until one is found which coin 
which will be the 


with one on the protractor, 


half degrees to be added to the 


cides 
number of degrees or 
distance read off on the protractor 


A Machine That Addresses Tags 
FEW 
4 Biarge fertilizer companies in this country that dur- 


years ago it was discovered in one of the 


ing the busy shipping season of six weeks or more, it 
took every clerk in the office and everyone in the estab 
lishment, who could write with a pen and ink, six 
weeks or more to address shipping tags. By the time 
the shipping season was over, the work of everybody 
connected with the office force was so far behind that 
it took until the next busy shipping season to catch up. 
invention of the tag addressing ma 
that 


the first one ever produced, stands 


This led to the 


chine To-day. in same establishment, the tag 


addressing machine 


on the eud of a table in the basement It is 


long 


operated by a boy, who addresses all the tags required 
in the el iy department of the fertilizer company 
referred to In spite of the fact that the business has 
increased wonderfully from what it was five years 
ago, when t! t iddressing machine was installed, 
the bov has plent time to devote to other duties 
At a test recently, the in one minute addressed 
two hundred and ntv-eight shipping tags, including 
setting up the name and address in two seconds or 
hereabout the type wheels of the machine were re 
turned to neutral and he was ready for another name 


1 address 























Using the aluminium level horizontally. 












Combination bevel square. Using the level vertically. 


























The vernier protractor of the combination pocket rule. 
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A machine that addresses two hundred and seventy- 
eight shipping tags in a minute. 





The tags for use in the tag addressing macnine are 
automatically fed up into and through the machine in 
a strip from the storage bin in the cabinet, the tags 
being separated by a cut across to within 3/16 inch on 
each end. 

The 
attached to and made part of the machine. 

The consignee’s name and address is printed py type 

being adjusted by levers. <A dial 
for the number of tags required for shipment 
when the number indl- 


business card is printed from an electroplate 


wheels, means of 
is set 
and is automatically 
eated has been printed. 


cleared 
There are no this machine and no 
plates, the type wheels being governed by 
automatic 


loose types in 
stencils or 
a name lever and an address lever. An 
counting device on the machine absolutely controls the 
number of printed, locking and cutting off the 


tags when the number indicated on the dial are ad- 


tags 


dressed. 

The machine is built to take a Standard Ne. 3 tag 
or record card as well as a very thin paster, which 
can be attached to cartons or boxes by means of paste 
or fasteners as the requirements of the shipper may 


warrant. 


The machine prints the name and address or me 
consignee and such other information as may be 
desired. 

The automatic counting device does away entirely 


with the possibility of loss through undershipments or 
exactly 
each in- 


machine will produce 


indicated in 


overshipments, as the 
the number of addressed tags 


stance. 


Prize Offered for a Test to Detect Flaws in 
Autogenous Welds 


HERE is at the present day one obstacle in the 

way of a more general adoption of autogenous weld- 
ing of metal constructions which in use are subjected 
rupture of which 
would endanger human life and property. This ob- 
stacle resides in the fact that no process is known by 
of the finished weld can be tested. 


to considerable strains, and the 


which the quality 
Experiments have shown that the first condition to be 
fulfilled if the weld is to be sound, is that inclusions, 
large or small, must be avoided, and that the material 
does not become overheated in the process of welding. 

The Central Bureau for Acetylene and 
Metal Working in Niirnberg, with a view to perfecting 
the autogenous welding processes, has decided to offer 
prizes of an aggregate of 1,500 marks ($375) for the 
successful treatment of the problem stated below. The 
Carbidhandelsgesellschaft m. b. H. has generously fur- 
nished the requisite funds. 

Problem: How can 
places, as well as flaws due to overheating, be detected 
without injuring the weld in 


Autogenous 





slag inclusions and unsound 
in an autogenous weld, 
the process of testing? 

In adjudicating the prize, 
assigned to processes which make use of simple, read- 
should also be noted 


special merit will be 
ily transportable apparatus. It 
that prizes may also be awarded to the originators of 
such furnish a of judging the 
quality of a weld satisfactorily in a majority of cases, 
without necessarily representing a complete solution of 


means 


processes as 


the problem. 

The thesis must be submitted in writing, and must 
be identified by a motto, the name of the competitor 
to be filed in a sealed envelope, together with the motto 
appearing on the thesis. Entries must be completed on 
or before July 1st, 1913, and sent to the address ap- 
pearing at the end of this announcement. 

The jury will consist of the following gentlemen: 

Geh. Regierungsrat Prof. Dr. Ing. Dr. F. Wiist, 
president of the Iron Institute of Aachen. 

Prof. Dr. Ing. G. Schlesinger, president of the Me- 
chanical Engineering Experiment Station at the Tech- 
nical University of Charlottenburg. 

Prof. R. Baumann, director of the Bureau for Test- 
ing Materials of the Technical University of Stuttgart. 

Ingenieur Hermann Richter, professor at the Tech- 
nical Professional Schools ef Hamburg. 

Karl Schréider, chief engineer of the Railway 
plies Company of Upper Silesia. 

One representative of the undersigned Biiro. 

The prizes are awarded by the jury. 

The first prize will be 1,000 marks ($250); the see- 
ond, 500 marks ($125). 

The thesis for which the prize is awarded will be 
published without compensation. 

(Signed) Zentralbiiro fiir Acetylen und 
Metallbearbeitung, Niirnberg, Gugelstr. 54. 


Sup- 


Autogene 
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Invention Versus Aggregation 


in the United States 
District 
District 
bee 


N a recent case 

District Court, Southern 
New York, Mr. Justice Mayer, 
Judge, in his decision, the invention 
ing a water heater, pointed out that prior 
to the invention of the patent in suit, the 
art of automatic instantaneous water heat- 
ing had developed along two main lines: 
(a) the “straight water valve” heater and 
(b) the “straight thermostatic” heater. 
He proceeded to point out the defects in 
both (a) and (b) of heater, and 
that while one was not a commercial suc- 


” 


forms 


cess, the success of the other was limited 
to because of the 
large artificial gas 
territory, and said: 


natural gas territory, 


cost of operation in 


“The problem to be solved and here claimed 
to produce an in- 
water heater which 
economical; (3) 
predetermined 


solved 
automatic 


to have been was 
stentaneous, 
would (1) safe; (2) | 
heat the water to 
temperature, and (4) proportion gas consumed 
to amount of hot water drawn, even in locali- 
ties where gas and water main pressures fluc- 
tuate 

“This was an interesting problem having to 


be re 


a desired 


do with an important and useful art which 
has much conduced to health and comfort. 
“Ruud was an experienced man who had 
already made contributions to the art, and he 
was able, therefore, to approach the considera 
tion of this problem in a practical way He 
was not searching for a theory, but for an 
operative structure, and there can be no 


doubt that he produced an efficient and highly 


useful article in the “T. V.” heater, as it is 
called 

“From the outset, this T. V. heater became 
a commercial success, so much so that the 
Monarch Company, a competitor, adopted the 
Ruud invention at a time when the patent 


application was pending and when letters had 


not vet been issued.” 


He then asks: 


“Was there inventive genius behind this 
production or was it obvious to the man skilled 
in the art and a mere aggregation of old ele- 
ments and not a combination attaining a new 


result?” 

The object of the invention set forth in 
the patent in suit is stated in the patent 
itself to be: 


“To provide effective and reliable means 
whereby waste of gas, during periods in which 
it is not desired to heat water, may pre 
vented, and liability to damage to the heating 
appliance or its connections, | applica 
tion of heat in the absence of a proper supply 
or the application of 
water is off from the 
to the water valve 

may obviated.” 
21 


be 


»y the 
excessive 
not drawn 
sticking of the 
effectually 


seq.) 


of water, 
heat when 
heater, due 
mechanism, 
(Page 1, 


by 


be 
lines et 
» accomplish these objects, Ruud in- 
troduced the conduit a 
gas supply valve and regulating 
valve, by which two valves the supply of 
gas to the main burners is controlled and 


gas service 


into 
a 


gas 


regulated. 
“The main or water actuated gas valve is 
always thrown wide open, and is of sufficient 


water to 
water 
pres- 
pressure a 
flow through 


size to admit enough gas to heat the 
the desired temperature at the highest 
main pressure, and the lowest gas 
sure. With the high water 
larger amount of water would 
the heater, per unit of time, than with the 
low water main pressure, and if the supply 
of gas were constant the result would be that 
the water would be heated to a higher degree 
at a low water main pressure than at a high 


main 
main 


water main pressure. 
“When the water in 
of temperature 


the heater reaches the 
to which the thermo- 
stat adjusted, the thermostat immediately 
begins to actuate the thermostatic to 
reduce the size of the opening controlled there- 
by, and hence to reduce the amount of gas 
which flows to the burner. Should the gas 
pressure be high, more gas is supplied than 
is needed to heat the water to the desired 
temperature, and the thermostat operates to 
cut dewn the amount of gas until just enough 
is supplied to heat the water flowing through 
the conduit to the temperature desired. Should 
the pressure in the gas main fall, the tempera 
ture of the water would fall, and this would 


degree 
is 
valve 


act to open the thermostatic valve wider so as | 


still to permit enough gas to flow to the burn- 
ers to heat the water to the desired tempera- 
ture 

“Thus the water is heated to the desired 
temperature, whether a large or small amount 
of water within the capacity of the heater is 
being drawn, and the suppiy of gas to the 
burners regulated to suit the amount of 
water heated, and this entirely independent of 
what may be the water main or gas main 
Pressure at the instant of time when water 
is being drawn; and if no water is being 
drawn the flow of gas to the burners is entirely 


is 


of | 


jeut off water actuated or main 


| valve. 
| “It is old in 


by the 
the art to employ the move- 
ments of a part actuated by the flow of the 
water through the heater to control the flow 
of gas to the burners of the heater; and it was 


also old to employ the movements of a heat | 
actuated element to control the flow of gas 
to the burners. These old elements had been 


separately used in heaters to contro! the flow 
of fuel to the burners, but Ruud, for the first 
time (it is claimed), combined the two ele 
ments in a single heater. 

“I am satisfied on the evidence, that this 
combination produced a result which was not 
an aggregation of old elements, merely 
performing an old and well known function 
and not bringing about a new result. If I am 
right in concluding that the new result, in 
sisted upon by complainant, was accomplished 
| by the combination of these oid elements, then 
to me that the case is one of inven- 


each 


it seems 
tion. 

“Of course, it is very easy at this date, to 
|see how it was done; but this is an active 
art, attractive financially and constantly in 
viting improvement, and if invention not 
involved it seems strange that no one had dis- 
closed, prior to this time, any structure which 
represented what is embodied in the Ruud or 
T. V. heater. 


was 


“In his ingenious argument that certain of 
these patents accomplished. by a short arm 
what Ruud accomplished by a long arm, the 
learned counsel for defendant failed to make 
clear how what was obvious (as he urged) so 
successfully escaped the attention of these 
many inventors whose minds were moving 


along in the same general direction.” 


Notes for Inventors 


A Novel Trajectory Regulator for Pro- 
jectiles.—Cleland Davis, U. S. Navy, has 
patented, No. 1,043,074, a trajectory regu- 
lator in which there is combined with the 
projectile, plates which are mounted therein 


and move radially through centrifugal 


|foree to regulate the trajectory, and elec- 


tric controlling means are provided which 
govern the extent of the outward move- 
ment of the plates. 


A Power-operated Coupon Cutter.—A 
power-operated cutter to clip coupons 
is shown in the patent, No. 1,042,436, to 
Garret A. Hobart of Paterson, N. J. It is 
an electrically operated machine supplied 
with a knife-carrier pivotally supported at 
one end with a knife at its other end and an 
oscillating lever which is operatively con- 
nected with the knife-carrier and is oper- 
ated through a suitable plunger by a 
solenoid. 

“Sandwich Paper,” a New Paper Prod- 
uct.—A French paper, devoted to paper 
manufactures, tells of a new paper product 
said to have been invented in Germany. It 
consists of two thin sheets of paper pulp 
between which is arranged a sheet of cotton 
or similar cloth with which the pulp layers 
are so thoroughly incorporated as to form 
practically an integral and compact sheet. 
It has been aptly called a sandwich paper 
and is adapted to a variety of uses. 


A Sliding Pad for Baseball Players.— 
Frederick C. Clarke of Winfield, Kan., 
assignor to A. G. Spalding & Bros., Jersey 
City, has patented, No. 1,044,094, a sliding 
pad which is detachably secured to a gar- 
ment and extends around the greater por- 
tion thereof. The pad is generally rect- 
angular in outline and a loose lining is se- 
cured only at its edges to the pad, the pad 
being especially designed for use in sliding 
to bases. 

Mixing Oil and Gasoline.—We are told 
that the fishermen off the coast of Maine, 
using motor boats, feed the lubricating oil 
to the cylinder with the charges of gasoline 
and dispense entirely with the lubricating 
cups on the cylinders. 


In this way they | 


|ealled attention to the whole number of | 


avoid the care of the cup and are sure the 


oil is feeding so long as the gasoline supply 
is maintained. Ordinarily, about one pint 
of oil is mixed with five gallons of gasoline. 
The only objection suggested to the prac- 
tice is that the carbureter becomes foultand 
must be cleaned oftener than otherwise; 
but this is more than balanced by the free- 
|dom from worry about the feeding of the 
oil. 

A Stocking With Two Feet.—With 
woman’s appreciation of economy, Emma 


a 
| 
a patent, No. 1,044,567, a stocking which 


| has a leg portion with a foot portion at each 
end. 


sires. 


C. Parsons of Somerville, Mass., shows {n | 


£48 | to have a foot portion at one end of the leg 


and having at the opposite end of the leg 
and on the forward side thereof a fullness 
adapted to receive the knee of the wearer 
with an extension on the opposite side, the 
fullness and extension constituting the heel 
and toe of a reserve foot portion, it being 
the intention to wear out one foot portion 
and then the other, so that the leg of the 
stocking will do double service. 

The End of Human Improvement.—In 
his report of the operations of the Patent 
Office during the year 1843, Henry L. Ells- 
worth, ffie then Commissioner of Patents, 


patents issued by the United States up to 
January, 1844, as being thirteen thousand 
five hundred and twenty-three, and to five 
hundred and thirty-one of these patents 
having been granted in 1843, being an in- 


crease of twenty-four over the previous | 


year. Then, apparently appalled by the 
great development and perfection of all the 
arts, the honorable Commissioner suggests 
the completivun of invention at some early 
day in the following words embodied in his 
official report: ‘“‘The advancement of the 
arts, from year to year, taxes our credulity 
and seems to presage the arrival of that 
period when human improvement must 
end.” 

Safeguarding the Operator. 
tion with a punch press or similar machine 
having a dangerous part, the operation of 


In connec- 


which is periodic, Frank C. Spencer of 
Chicago, Ill, provides in a patent, No. 
1,043,876, a protective means which is actu- 


ated automatically in accordance with- the 
periodic operation of the dangerous part 
and includes a gate which moves from one 
side of the operator’s arms and transversely 


thereto into position in front of the danger- | 


ous part so that the operator’s hands will be 
pushed away from the dangerous part as 
the gate moves into operative position. 

A Life-saving Garment for Aviators.— 
The garment shown in patent, No. 1,042,- 
327, to Joseph J. Costanzo of Alexandria, 
Egypt, is made with a number of concen- 
tric inflatable members adapted to 
positioned around the body and collect- 
ively form a covering tor the body, each of 
tho members comprising a plurality of in- 
flatable chambers and means are provided 
for holding the chambers in each member 
together. 

Some Adjudicated Patents.—-Among the 
adjudicated patents reported in 
issues of the Patent Office Official Gazette, 
are The Loesser & Loesser patent, No. 
573,672, for a diamond polishing ‘‘dope,” 
which was held invalid in American Patent 
Diamond Dop Company v. Wood; the 
Fessenden patent, No. 706,736, for appara- 
tus for wireless telegraphy which was held 
not infringed in United Wireless Telegraph 
Company v. National Electric Signalling 
Company; the Parsons’ patent, No. 723,- 
299, for an armor for pneumatic tires which 
was held valid and infringed in 
Non Skid Company v. Atlas Chain Com- 
pany and the Wood patent, No. 839,356, 
for a process of dividing diamonds which 
was held invalid in Wood v. Kahn. 


Legal Notes 


An Adjudicated Patent.—-In the case of 
the Gilbert Manufacturing Company v. 
Post & Lester Company, 197 Fed. Rep., 
56, the Bowers’ patent, No. 872,892, for a 
spare tire holder for automobiles was held 
void for lack of invention. 


be 


’arsons 


Revision of Patent Law.—lIt is reported 
that the chairman of the House Commit- 
tee on Patents, Mr. Oldfield, intends to de- 
mand action upon his reeodification bill 
which was introduced during the latter pore 
tion of the last Congressional session and 
that he has called a meeting of his commit- 
tee to take under consideration the steps 
necessary to secure the legislation he de- 
It is probable that a unanimous re- 
port will support the recommendations of 
the committee. An object of Mr. Oldfield’s 
bill is to secure the prohibition of price fix- 
ing by the patentees of the patented prod- 
ucts and also to prevent the control of the 
supplies used in connection with the ap- 


In describing the stocking, it is said paratus covered by the patents. 


recent | 


RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees 
The notices are inserted by special arrange 
ment with the inventors Terms on applica 
tion to the Advertising Department of the 


SCIENTIFIC AMERICAN. 
Pertaining to Apparel. 
GARMENT CLASP.-—M. KRiscHuer, 
Lewis St., New York, N. Y This 
cludes loop and tab carrying 
and the object of inventor 
an improved means securing the tab and 
to combine the tab with the le from which 
the loop and the tab are suspended in a 
The clasp is more especially intended 


i4 
in 
button, 


clasp 
a 
is to provide 


a a 
the 
for 
buck 
novel 
manner. 
for use as a stocking supporter 
GARMENT POCKET.—T. J. Canis, Hotel 
|Maywood, Corning, Cal. This improvement 
}in pockets for men’s outer garments, and 
| particular reference to the construction of a 
| pocket whereby foreign matter such as dust, 








is 


has 


| water or the like may pass through the bot 
tom thereof and escape, without destrey 


jing the usual functions of the pockets 

HOSE SUPPORTER.—Norma F. Scuarvss, 
47 Brevoort Place, Brooklyn, N. Y This in 
vention prevents tearing or ripping of the hose 


and allows of perfect freedom of limbs, espe 
lcially at the knees. Use is made of a band 
| having converging members, the terminals of 


which are provided with means for connection 


with the upper edge of the hose on opposite 
sides thereof, and supporting straps for the 
said band and connected therewith at the 
outer terminals and at the joint of the con 





verging band members. 


Of Interest to Farmers, 


CULTIVATOR.—R. H. Purxett, Rosedale 
Miss. This invention provides a main draft 
beam with two attachments, one a suppl 
mental pivoted beam carrying a scraper or 
other cultivating device to swing laterally 
to vary the lateral angle of the scraper; the 
other is @ runner and gage arranged in rear 
of the supplemental beam and adapted for 
vertical adjustment, to vary th depth at 
which the scraper or other tool shail enter 
the soil 

MILK PAIL COVER.—W. A. Merzcen, care 
of W. H. Montgomery, Red Hook, N. ¥ This 
invention provides a structure to thoroughly 
cover the pail, but prevent any foreign or ex 
traneous matter from entering during milk 
ling. It provides a cover for use during milk 
ing which will permit the milk freely to flow 


into the pail, but which will prevent or minim 
ize the splashing of milk. 


CORN PLANTER.—M. H.. W., 1422 Frank 
lin Ave., Lexington, Mo. This invention pre 
vides a driving mechanism for the lropper 


operable by the carrying wheels of the planter, 


which may be regulated as to the initial opera 


tion to place the seeds in parallel arrange 
|ment in a planted field; and provides a drty 
| ing mechanism which is simple, and at all 
| times under control. 

DISK PLOW AND BEAM THEREFOR 4 
N. McKe.virs, R. F. D. No. 2, Billings, Mont 


In the present patent the invention has refer 
ence to disk plows, and it has for its purpose 





the provision of one with a beam having a 

curved end, and disposed around and secured 

to a bearing, in which is journaled a stud 

}secured to and projecting from a disk 

| 

| Of General Luterest. 
TOILET POWDER DISPENSER.—E 

| OLDENBUSCH, care of Kronheimer & (Older 

| busch, 366 Butler St.. Brooklyn, N. Y A 

movable closure is automatically operated by 


| 
| pressure to release a portion of the contents 


of the container, and is automatically closed 
after pressure thereon is relieved, and com 
bines with such automatic closure, means 
whereby its opening movement is limited se 
that accidental displacement and disconnec 
tion between the closure and the container is 
prevented. 

PROJECTILE AND METHOD OF FIRING 
THE SAME.—R. Pompi.i, Villino Arnaldi, 
| Tivoli, Italy. The invention has for its object 
te do away with the cumbersome and heavy 
gun barrel by utilizing the combined action of 


|the high explosives, and of the resistance or 


j}inertia of the air. In high mountains the in 
vention enables artillery to reach places not 
approachable up till now; it avoids many dif 





ficulties of transporting heavy guns and allows 





of the locality being quickly abandoned and 
moving the heavy pieces and gun carriages 
Still more important is the use of the method 
on board of dirigible airships in which it Is 
impracticable to carry pieces of ordnance It 
is not only useful for fighting against other 
dirigible airships, viz., for firing projectiles in 
horizontal directions, but also downward The 
method can be also used for throwing safety 
ropes to ships and in other similar cases 

RIFLE WIPE ROD.—J. Horsv, care of C 
L. Odell, 215% 19th St Bessemer, Ala The 
wipe-rod or wipe-stick proper is so attached to 
a tubular handle as to adapt it to rotate, and 
also to be quickly clamped in the handle 
when required. A series of wipe-rods may be 
employed with one and the same handle, and 
each of them will have, in practice, a termina! 
portion. Thus it will only be necessar to 
provide plugs which have a bore that receives 
the particular wipe-stick that may be inserted 
in the handle 

ARTIFICIAL LIMB.—I Hoke, Cornwall, 
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Pa ' , t! line of vibratior It is also adapted for use| roller, which consists of few parts, is capable PATENT ATTORNEYS 
p Z peg |as a flexible ection in any hydraulic line, | of being adjusted to fit any casement, may be 
t ‘ the | pumping water or water and other substances. | adjusted vertically on the casement and has ———, 
eanse 32 j f > > game s ting 
, kot vl PURPENTINE CUP.—W. 0. Dany and L = _ eon = Ge ate Se eg OVER 65 YEARS’ 
f . Tor . }the blir roller. 
‘ t Lerio, care of Lerio Turpentine Cup Co., Mo . — : . : EXPERIENCE 
A . rit Ala rhe inventors provide a construc VALVE A. B. Urrey, 942 Ross St., Spring 
r Z wi 1 tion whereby the ip can be easily applied, | field, Mo. This improvement has for its pur 
t t w ked secur i position when applied and| pose the provision of a simple valve for use} 
m sily removed and reapplied when| with flushing tanks for centrolling the tanks 
BUCK! ! I FED j red lo this end they provide in connec for controlling the flow of water to the tank, 
I W W I t tion with the cup proper bearing devices above | wherein means is provided for quickly closing 
‘ dredging | and »w th cop and having qeemgemine the valve at the ; proper time, regardless of TrRave Mar«s 
| ' ding appli ngag nt with the cup so that the cup when | the water pressure. DESIGNS 
t ’ N ‘ I r prospe applied in connection with these bearings will 
t I ‘ ' t irely clamped in position Machines and Mechanical Devices. Copyricuts &c. 
° . "I rT TL , , i ed to co i i 
t! reby providing HOLDER FOR ICE CREAM CONES.—J. ATTOMATIC SPRINKLER VALVE.—L. A. INVENTORS at sot t pon oy th 
ro : a ‘ ng nase | = : : = ; ; . | GRIMES, 205 Windsor Place, Brooklyn, N. Y Munn & Co., 361 Broadway, New York, or 
, © im pmces wat Rennexk, P. O. Box 238, Rockwell City, lowa. | * ‘ ‘lates to a valve where the 625 F Street, Washington, D. C., in regard to 
' t possibl It| ‘The aim in this invention is to provide a bold-| The invention relates & securing valid patent protection for their Inventions, 
is pri ng t gravel Trade-Marks and Copyrights registered. Design 
bed with the | Patents and Foreign Patents secured. 
pointed t tua ovement A Free Opinion as to the probable patentability 
. te ied thr h suitable of an invention will be readily given to any inventor 
- : , ; furnishing us with a model or sketch and a brief de- 
. t : r chain or | } scription of the device in question. All communications 
V t ucket being } are strictly confidential. Our Hand-Book on Patents 
] be sent free on request. 
Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 
All patents secured through us are described without 
cost to patentee in the Scientific American. 
| MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D.C. 
ke ——— 
| S ij Classified Ad 
| S | assified Advertisements 
N } Advertising in this column is 75 cents a line. No 
| ~ tess than four nor more than 12lines accepted. Count 
> } seven words to the line. All orders must be accom- 
SS panied by a remittance. 
Sil 
RE IN KET HOLDER FOR ICE CREAM CONES. | AUTOMATIC SPRINKLER VALVE. AGENCY WANTED 
: | ' ‘ t | X e 
| MECHANICAL ENGINEER desires New Eng- 
er for lee ream cones, which may be manu-!| water outlet is opened when subjected to in land Agency for Steam Specialties, Mill Supplies, 
at led t t gh t medium ‘ ‘ ‘ need hict k < 1 ae or large selling proposition e clusively. Fifteen 
. , t ustrati This factured at little expense, and which makes it| fluence of abnormal temperature re opera- years in general engineering, seven years as sales 
a at possible for one person to carry and dis-|tion depends upon the melting of some fusible | engineer Has established office sales-force and 
i their dredger now | ,_,, cod nt fi ecite on ae A icinen thin el tior trade connections. Will arrange an interview- 
‘ , st inaccessible ribute a great number of ice cream cones at/| metal, but in present devices the separation New York or Boston. Address Room 33, 164 
same | a . one time, without it being necessary for him|of metals held by the fusible solder, takes | Federal Street, Boston, Mass 
‘ ‘ orthwes ‘ . = . 
I in Alf : rthwest to touch the ice cream cones or to soil them. | place either in a V movement, a sliding move 
AN AINUSTABLE SANITARY HAIR AND /[n this way the cream cones may be carried| ment, or their combination. It is an object AGENTS WANTED 
TOOTH BRUSH \. L. HonreMan, 192 Cen-| about by any person without danger of their|of this invention to eliminate the possibility AGENTS ok us ghent our snappy household 
‘ t vr ) we : : $ — ine t tw 0 ) ok- 
tral Ave.. Hast Orange. N. J rhis inventor | hecoming soiled or dirty and also of not being| of cold flow, by constructing the two parts | $?* pp Bn we yg meg pg A Fan Sone, 
provide n } tooth brush, as shown in | go liable to melt as quickly as by other meth-|so as to separate bodily one from the other a... Ills 
the llustra i} 1 with a removahle | ods of handling The engraving shows how/and thereby utilizes the whole area of ad FREE SAMPLE goes with the first letter. Some- 
bristle bold permit of replacing the same /q jarge number of the cones are carried. This besion afforded by the soft solder. The en-| thing new. Every firm wants it. Orders from $1.00 
when th are w it and thus allow pe ivt oe tie tn OR eRe ith sl } wihek® thammeeren | $100.00. Nice pleasant business. Big demand 
‘ : . ‘ invention is for sale outright, or may be manu-| graving herewith shows a vertical transverse | everywhere. Write for free sample. Metallic Mfg. 
the use of : ing xpensive brush handle | factured on a royalty basis. sectional view of the invention. Co., 438 N. Clark, Chicago. 
WEE & BUMOT OF LeNetiC Homers ter 8 very DIAMOND HOLDER.—F. W. BavscHer,| RECTIFYING DEVICE.—J. H. W. Kyoor nao LET or would like an Eastern Firm handle. 
OL re ric t < t ‘ his -- ' : , . , Thiec ae . . ‘ . eference requir Jowndraft S ke C izi 
— s Pre — e Por this | 477 Canal St., N. ¥., N. ¥. This device holds care of Phila. Inquirer, 1109 Market St., 6th | Purnace. Carbonizer adapted to create draft ane 
diamonds and other gems when they are to| goor, Phila., Pa. This improvement relates to cerbentee smoke on all classes of Steam Boilers 
! : i > . pe For further ticulars, ad ntee, Js 
es) | be worked and polish d and it comprises 4/ryjes in tabular and similar matters pro W. rt ay UST fa tee ns 
base so mounted that it can be moved into| quced by line or type producing machines, and 
any position for the operator, and it is pro-| its object is to provide a new rectifying device AQUATIC DEVICES 
vided with means fcr holding the gem securely to enable an operator to bring into perfect THE NE PLUS ULTRA LIFE-PRESERVER. 
in place until the operation of polishing is | ajinement the rules of such tabular matter Pat. Hollow aluminum ribs, strong flexible cover- 
~ finished ing, noncorrosive air-valve, and fasteners. Self-in- 
=F) | » a , flating on adjustment. Weighs 144 Ibs Folds 5x6 
: Prime Movers and Their Accessories, in. Water, acid, rust and rot proof. Practically 
Hardware and Tools. ae aiuniceai : te toa indestructible. Assures safety and comfort in wa- 
DIUSTARLE TOOTH BRUSH HAND STAMP H. NevMAnn and A. Dor STEAM ENGINE M. A. GREEN, 642 Real | ter. Convenient to travelers and lovers of aquatic 
ne wr 716A. @ > wv w w/Estate Trust Bidg Philadelphia, Pa The | Sports. Price $5. Highly illustrated booklet 10c 
ner, 552 W. 126th St.. Manhattan, N. Y., N. Y : aD ° Auto-Pneumatic Swimming Belt, Inc., 309 ues. 
Durpo ne ide of a handle having &/The aim of this invention is to provide a | PUrpose here is the provision of simple, eco-| N. y, 
seat for the receptior t bristle holder, and | stamping device more especially designed for | nomical and easily operated means for vary 
means for r ring the bristle | stamping hams and other meats or other arti-| img the clearance of each end of the cylinder BUSINESS OPPORTUNITIES 
holder on t at. It adapted to be made | cles, and arranged to permit the operator to|i@ order to increase or diminish the compres WE HAVE AMPLE FACILITIES for manu- 
. 4 . an { affecting " . eng eaten and marketing new inventions. If you 
in any shape especially for tooth brushes and | conveniently handle the device so as to stamp | %02 and : without affecting the total length have something of merit send us particulars. 
hair brushes rhe back of the bristles are|a large number of articles in a comparatively |°f the cylinder or total length of the piston. Address Merit, P. O. Box 773, New York City. 
set im ru wh insures against any | short time | | 
bristles failii t r any sogginess of the Designs. | PATENTS FOR SALE 
brush. The hand this highly sanitary Heating and Lighting. DESIGN FOR A HANDLE OF SCISSORS-| | THE UNITED STATES PATENT OFFICE on 
, . a ’ TRNACE GRATE °y ; > as r OWES, care f Clayton | December 13, 1912, allowed application for a pat- 
brt is pr f y made of 1, silver or FURNACE GRATE M. E. HANSELL, P. O.| BLADI “ W 1 q 556 _ ps zs ™ sit ent to John Grum of 132 Atlantic Ave., Rochester, 
celluloid wn } are no rews. hinges| Box 3, Anamosa, Iowa rhis invention is in-| Bros., 127 Duane &St New York, N. Y In|N , in a composition of paint which absolutely 
or rin to Ip ttis the device out of | tended more particularly for embodiment in| this case the design of a handle of scissors | prevents metals from rusting, and wood from de- 
t x Ppt R . > . an caying when exposed to moisture. It is a water- 
order the grates of steam boiler furnaces, and it| blades shows a result pleasing in form with proof paint, and is especially adapted for painting 
SAFETY | IN HOOK E. J. Larson, | ™ lates to that type of grate in which re an ornamental feature on the inner edge of | the bottom of ships and boats. Serial No. 655,258. 
Box 7 Mar i Or rhis invention per movable grate sections are provided This in- | marked originality FOR SALE Patent No. 1,034,842, Horseshoe, 
or) i377 H s ve o y hm = ee RNS Mer ae . . at oot Rage - . ' general use Summer and Winter, sell outright or 
tains to hoisting Hock and tackk and has/|° ee eer orem in bisa ces particulars DESIGN FOR A DOLL.—EpitH M. MINER, royalty. Further information address E.C.Sheuffel, 
particular refer to an improved hook to the end that the grate sections, the grate | ¢ojyille, Wash In this design for a doll a | 3219 E. New York Street, Indianapolis, Ind. 
adapted especially for in connection with | 2®%8; ®nd the rest bars on which the grate | mall girl stands with arms outstretched and wa 
a draft cable. suct used for instance in| is clothed in a dress whose ornamental feat NTED 
eeeine camme « i laces ese te , ce ise res dotted over the whole, WANTED. Experienced enameler for sheet 
ogeing campe of lke pla where heavy o! esretige ns. aaa coamggecblire ny: «Mies . feats metal furniture. Address for full information and 
LT] | these squares being spread also over the hair, | ai) particulars to Post Office Box No. 684, Geneva, 
| .~2 fee ‘ing : emely | Ilinois. 
ae a jface and feet, and producing an extremely 
zs | original and effective article. MISCELLANEOUS 
= MODEL AND FINE CLOCK TRAIN WORK. 
SS - - — Estimates given. Work done by the hour or by 
eam=: Note.—Copies of any of these patents will | contract. Waltham Clock Company, Waltham, 
euma 2 lbe furnished by the SciENTIFIC AMERICAN for | Massachusetts. 
’ 2 
= n cents each. Please state the name of the i ee 
~~ comes ont vpn Rosey COW OWNERS. Let us tell you about James 
patentee, title of the invention, and date of | ganitary Stalls, Stanchions, Litter Carriers and 
| this paper. Feed Carriers, two fine books free. See how to 
| keep your barn cleaner with less work, prevent 
$$ ———-_ | diseases, increase quantity and improve quality 
. of miIkk—boost your profits. Greatest dairy barn 
We wish to call attention to the fact that! improvements of the age. Write postal or letter 
——o we are in a position to render competent ser- | request per ma Wis James Mfg. Co., J70 Cane 
SAPETY ! iG G . > 8s ‘t. Atkins 
; a — FURNACE GRATI vices in every branch of patent or trade-mark | ° ~~ a a 
| work. Our staff is composed of mechanical, | — 
jects . ing dista power ; Phe | bar ! yvably supported be con-/electrical and chemical experts, thoroughly x N QU I RY COL U M = 
nreatl ym rtain detal’s | veniently removed and renewed when de-| trained to prepare and prosecute all patent ae 
of constr odying . 'eaP" | sired; and it minimizes the possibility of | applications, irrespective of the complex nature Inquiry No. 9287. Wanted to buy a machine 
ne i trength and highest efficiency al : . - | which will reduce cobs to meal—not a machine for 
“a ; clinkers causing the breakage of grate sec | of the subject matter involved, or of the spe-| shredding the cobs, but a machine that will pul- 
an ' suring pera tIOR The cable is | tions in the rocking of grate elements. The | cialized, technical, or scientific knowledge re-| verize them. 
pa . wn In the engrav-| engraving shows a plan view with some of | quired therefor. Inquiry No. 9288. Wanted the names and ad- 
i I r ! n operative posi- | i | ‘ a dresses of concerns that can coat steel balls with 
, |} the grate sections removed. We are prepared to render opinions as to pure tin one-sixteenth of an inch thick. 
on | validity or infringement of patents, or with Inquiry No. 9289. Wanted substance melting at 
ov PSIBLE TUBE. H. Stuart Mouccheold Utilities. regard to conflicts arising in trade-mark and | 225° and hardening when cold without imparting 
" ‘ ' TT MENT OR sOonNe G | m5 any flavor to tobacco smoke and without emitting 
Newarh } ! ntion here is to pro ATTACHMENT FOR BEDS.—J. i. LAY-) unfair competition matters. any oil, or fatty vapor. 
id 1 let neck, and a closure | cock, Box 107, Russellville, Ohio. This in We also have associates throughout the Inquiry No. 9290. Wanted zome one > a 
ther irranged that the| vention bas reference to attachments for beds , ssist i . eC F pate a manufacturer of a patented device which is sui 
’ x ' ; world, who assist in the prosecution of patent able for making up pay envelopes, namely, to fold 
‘ u times in|and more particularly it is directed to an im-|and trade-mark applications filed in all coun-| yp pills and insert them with minor coins in a pay 
the it a “ not | proved construction especially adapted for use | tries foreign to the United States. envelope of the usual size. 
beco and|in hospitals or for the use of invalids gen- Munn & Co.. Inquiry No. 92 ty aoe be bey machinery for 
1 - . B th picks. 
remova erally whereby such persons may assume a sit rate , manufacturing wooden too 
: ; os ‘ ° 4 Patent Attorneys, Inquiry No. 9292.. Wanted a gum that will 
PIPE COUPI ‘ | M ne ting posture when so desired 361 Broadway, stick labels to grape-fruit; 
Fila Thi | r uY COMBINED CURTAIN ROD AND SHADE) New York, N. Y. ‘ inquire, No. ve Wanted the er one ro 
. a = ates eee — . " . a # . : ans resses of manufacturers of waterproof cloth, 4 
ti arl b flexible " ally adapted | FIXTURE ( W. Sumyer, 819 7th St. St.) Branch Office: : wor of suck cleth 
for « mm the sucti d discharge sides of | Petersburg, Fla This improvement provides | 625 F Street, N. W., : try No. 9294. Wanted to buy glass balls 
t ping devices in order to relieve the pipe|a device for supporting a curtain and a blind | Washington, D. C. wie is diameter 
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HIS tool enables a man to 

work in more ways, do 

more work and save 

more work than any other little 
hand drill ever made. 

Measures only 10% inches, 

weighs but 134 pounds—and 


has 


Five Easy Adjustments 
Note the slide and its five notches 
on cylinder (between gears). 
First Notch—P ain Drill. 


Second Netch—Left-hand Ratchet. 
Third Notch—Right-hand Ratchet, 
Fourth Notch -Double 
Ratchet in which every 
movement of the crank, 
forward and back,causes 
the drill to cut continu- 
ously ~ permitting of the 
speedy use of the tool in cramped positions, 
Fifth Notch—Gears locked, 
Handle is a magazine for drills. 
Three-jaw chuck capacity 3-16 in, 
“ ° 
Yankee” Ratchet Hand Drill! 
No. 1530, Price $2.80 
YOUR DEALER CAN SUPPLY YOU. 
Free Tool Books—Mechanics and House- 
holders write for ‘‘Yankee Tool Book.” 
Automobilists write for ‘’ Yankee Tools 
in the Garage.”’ 


Cleveland 
Grindstones 


Have the grit and toughness needed to sharpen 








Janeway’s Insufflation Apparatus 

(Concluded from page 548.) 
up the trachea and out through the larynx 
and mouth in a continuous stream shall 
have free escape. Later it was found of 
advantage to interrupt the stream from 
| three to six times a minute, to allow the 
|lung to collapse for a moment at times, 
|and thus to get rid of the small quanti- 
|ties of carbon dioxide (the gas normally 
}exereted from the body by exhalation) 
which are apt to remain in the pulmonary 
alveoli. 

We may no longer pursue this fairy 
|tale of science, in which appear such 
| illustrious names of physicians, surgeons 
and physicists as von Mikulicz, Sauer- 
| bruch, Fell, O’Dwyer, Matas, Kuhn, Vol- 
hard, Hirsch, Sollman Robinson, Elsberg, 
| Carrel, and others, except to observe that 
|the thoracic region, formerly a noli me 
| tangere, is now freely entered, and that 
many conditions formerly inoperable, 
from which patients had to die unre- 
lieved, are to-day successfully coped with. 
| Such are asphyxiation by drugs, smoke or 
immersion in water and such lesions as 
| tuberculosis, abscess and gangrene cf the 
lung; while the gullet, the aorta, the car- 
| diac end of the stomach and so forth, can 
|be reached with impunity. 

We have now to describe the insufla- 
tion apparatus for intratracheal anesthe- 
sia devised (on the principles set forth) 





i’ 


when overwork, worry or illness 





Prof. Thomas B. Stiliman, M.S., Ph.D. 

The well-known research chemist of Stevens 
,, institute, writes : 

The chemical union of the constituents of 
Sanatogen isa true one, represeniative of the 
highest skill in the ey or of a product con- 
taining phosphorus in or 
condition, and so combined that digestion pa 

il oa S are d com- 
plete with greatest ease." 
Prof. C. A. Ewald 

of Berlin University, Doctor honoris causa 

University of Maryland, states in his con- 
., tibution on “ Typhus abdominalis.”” 

I can say that | have used Sanatogen in a 
great number of cases (that is, in those dis- 
turbances of metabolism which were mainly of 
& nervous or neurasthenic origin) and have 

excellent results."* 
Charles D. Sigsbee 
n Rear Admiral, U.S. Navy, writes: 

After a thorough trial of Sanatogen, | am 
convinced of its merit as a food and tonic. Its 
beneficial effects arz beyond doubt,” 

Arnold Bennett 

The famous novelist, writes : 

“The tonic effect of Sanatogen on me is 
simply w 
John Temple Graves 

The noted Editor and Orator, writes : 

“1 am a very good friend of Sanatogen and 
recommend it continually to my friends {rom a 
practical experience of its gued lows Fy 





“And you can be just as sure 
it will help your nerves”’ 


HE man who has passed through a nerve crisis—who has felt his grip slipping and has 
experienced the lamentable consequences of a nervous breakdown—and has found a 
welcome way back to better health through the remarkable powers of Sanatogen—- 


—Such a man—grateful and sure that Sanatogen is a real boon to the weak and 


nervous—knows that this revitalizing nerve food will afford the same welcome help to others. 


Multitudes have written in omy of Sanatogen and have told how it came to them as a helping hand 


ad sapped their nerve strength—leaving them tired out, lacking ambition, 





by Dr. H. H. Janeway. This is a port-| with disordered digestion, disturbed sleep and unable to face their daily tasks with enthusiasm and vim. 
able apparatus for administering ether, And Sanatogen achieves its definite, helpful results because it is a true nerve food, combining the 
one marked with our new dis- capable of accurately gaging the supply | elements that furnish the nerves with strength and energy—purest protein and organic phosphorus. ‘hese 
tinctive trade mark. Whatever of the latter, its dilution with warmed fil- | Clements are in a form that is readily and easily digested—imposing no strain and causing no harmful 
your grindstone needs we can “q ¥ ‘enh ae aud alte iabatien ta dete stimulation. Its up-building substance is carried quickly to the ods where it begins its work of renewing 
supply them exactly in size, fine- "am oe nile : : nerve health and strength—and so toning up the entire system that digestion is improved, refreshing sleep 
ness or on any other point, in ws fully regulating pressure and tempera-| promoted and a fresh impulse is given to the body to perform its functions in a perfect manner. 

power, hand or trea- |ture. There is an electro-motor running You can have this assurance of real help for your nerves—the assurance of over 16,000 physicians 
dle stones, at lowest | on direct or alternating 110-volt current, | who have written down their confidence in its power to rebuild and revitalize. 


Write for a Free Copy of “Nerve Health Regained” 
The work of a physician author, beautifully ilk d, which tells you some really interesting thing: about your 


nervous system, facts which vitally affect your well-being and which therefore you ought to know. T his book also 
tells the story of Sanatogen convincingly, from the point of view of a physician, so that any eho can endenad it, 


Sanatogen is sold in three sizes, $1.00, $1.90, $3.60 


any and all cutting tools. Only genuine Berea 


and Huron stone used and every 
4 “NEL 







prices. Hereisagen- | the speed of which is adjustable by means 

eral-purpose stone for which Peie ™ 

we have a large demand. | Of a rheostat. A positive pressure blower 

Designed to be run by power, : ’ 

yer light ronnie erongh for {18 Connected to the motor’s shaft, and has 
at its other end a worm gear which regu- 


hand turning. 
you don’t know our dealer [lates the periods of rhythmic inflations 





Insist on a Cleveland. If 





near you, write us. 
Gas Engine The Cleveland Stone Co, 


642 Hickex Building 
y Cleveland, 0. 


<> Men Who Know —<> 


RETAIL ADVERTISING 
WINDOW TRIMMING 
SHOW CARD WRITING 


Earn from $25.00 to $100.00 per week as they pro- 
gress. No other line of study offers such great 
opportunities considering cost and time required 
for learning. We thoroughly teach these branches 
of store publicity and assist our graduates in 
securing positions. Write for Catalogue. 


ECONOMIST TRAINING SCHOOL 


<> 231-243 West 39th Street, New York City <j> 


A 2-H. P. Engine that pumps, runs sprayers, mills, 
shredders and machinery of all kinds up to its capacity. 
Pumps 2000 galions foracent. Willdo 
four-fifths of the work ofa much larger 
engine. Starts easy and sure. Air or hop- 
per cooled. Truck mounted for moving. 
Send and get more information about 


The Low - Running - Cost 


Sturdy Jac 
Gasoline Engine 


The engine for dealers at 
home or abroad who are 
after engine business, 
Get catalogue 
and prices. 
Jacosson Macuime 
Mrc. Company 










































Let your Garage Bills Pay for this | 
Portable, fireproof - 


Pruden System 


in less than two 
years, and have 
abuilding guar- 
anteed to last 

a lifetime. 
The Pruden System Gar- 
age is the standard. Success- 
fully used over three years. Built 
of patented metal units whieh inter- 
lock and support each other without 
framing. Easy toerect. No building 
experience necessary. Comes complete. 
Small shipping weight. Prices $100 and 
up. Immediate shipments from stock. 
Freight paid east of Rocky Mountains. 
Write for catalog, giving name and model of your 
car, and we will advise size and style best suited for 

your needs, 


METAL SHELTER CO. 
5-52 W. Water Street, - - St. Paul, Minn. 





(inhalations and exhalations) by a spe- 
cially constructed slide valve actuated by 
this worm gearing. The pressure of the 





blower may be varied at will from noth- 
ing to SO millimeters (Hg) if desired, and 


|the air thus compressed passes through 


a muffler and filter whereby all impurities 


| P s 
and odors are removed, noise being thus 


avoided as well. The filtered air passes 
by a special valve either directly over 
the surface of the water in the water jar 
(which is heated by an electric heater) 
or it may first pass over the surface of 
the ether in the ether jar, or through both 
jars at the same time, thus providing a 
perfect mixture. The amount of ether 
is controlled by a specially constructed 
spiral tube valve, which admits the air 
directly at the surface of the fluid (at 
any level, according to the amount of 
ether used). A valve placed between the 
two jars controls the air to enter the 
water or ether jar, or both. From the 
jars a pipe leads the ether-laden air to 
the time valve and branches off midway 
to a safety valve, which may be set for 
any pressure and will blow off any ex- 
cess; a manometer connected to the blow- 
off valve, by the difference in the mercury 
columns, shows the amount of pressure 
delivered to the patient. A small catch 
basin serves to prevent the accumulation 
of any moisture in the breathing tube, 
and thus only filtered warm air is ad- 
mitted into the patient’s mouth. The elec- 
tric water heater acts almost instantan- 
eously, and a rheostat is provided for 
keeping the temperature fixed at a cer- 
tain degree, which may however be varied 
at will by the use of an electric current 
switch. The apparatus has a very wide 
range of application because of its vari- 
able speed and variable pressure. For 
intratracheal insufflation low pressure be- 
low 20 millimeters is appropriate; while 
high pressure may be used in connection 
with a small cabinet, resembling a nega- 
tive and positive chamber—an air-tight 
compartment into which, through an en- 
circling elastic collar, the head of the pa- 
tient is thrust for etherizing. The com- 
plete large apparatus weighs 45 pounds, 
and is 19 by 12 by 10 inches for hospital 
use; a smaller apparatus weighing 25 








pounds is designed for private use and 


Get Sanatogen from your druggist—if not obtainable from him, sent upon receipt of price by 


THE BAUER CHEMICAL CO. 


28-G Irving Place, New York 








o re 
@ An Easily Made High Frequency Apparatus 
CAN BE USED TO OBTAIN EITHER D’'ARSONVAL OR OUDIN CURRENTS. A plunge battery of six cells, « 
two-inch spark induction coil, a pair of one-pint Leyden jars, and an inductance coil, and all the apparatus required, most of which can 
be made at home. Supplement No. 1618. Order from your newsdealer or from Munn & Co., Inc., 36/ Broadway, N.Y. 








Their past goodness is 
history — their future 
goodness is assured by 
the Liggett & Myers 
signature. 











Richmond 
Straight Cut 


Cigaeretles o2 Rit 
Favorites for over thirty years 


The modern Pullman Car was 
still a thing of the future when 
smokers first learned the luxury 
of Richmond Straight Cuts—the 
best of all Virginia Cigarettes. 

The unchanged quality of these 
cigarettes has maintained their 
popularity with three generations 
of smokers. 


20 for 15c 

















. SCIENTIFIC AMERICAN 


December 28, 1912 
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Plowing is Man’s Heaviest Labor 


» 
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OF U.S. 
PLOWED 
ANNUALLY {iS 
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& 
Our biggest and hardest job in the United States is Plowing. Last 
year we plowed 275,000,000 acres, at a cost of $450,000,000. 


This means turning over a weight of 2,000,000,000 tons of earth. 


Every 5 square miles of plowing means a distance traveled of 
25,000 miles. It means a single furrow around the whole earth. 


Every loaf of bread requires the plowing of a furrow 48 feet long. 


To plow one acre is a whole day’s work for one man and one 
horse; but it is only 30 minutes’ work for one man and a Tractor. 


in-a test at Purdue University, 3 Rumely Tractors, hauling 50 
plows, plowed an acre ir 4!; minutes. 


eUMELy 


G4 


These Tractors plow, not by horse-muscle, 


» but by BRAINS and KEROSENE. 
x \ Rumely Products Co. 


IL 


TRACTOR 








(Incorporated) 


y Power-Farming Machinery 


La Porte, Ind. 
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* 
What Would it be Worth to You— 
a= If by a series of swift key-strokes you could verify your post- 
ings in a few minutes each day 
—And by the same means extend and check all incoming and oui 
going bills; figure simple and chain discounts, inventories with frac- 
tions; foot and extend piece-work payrolls prorate costs, in a 
small part of the time it takes to do it mentally ? 
A machine that will help you to such results is worth a trial, isn’t it? 
There is one machine that will do it—it's the 


= Easy Rapid 
to Durable 
‘ Operate Accurate 


The adding machine that handles all your figure work. 
y Write for free copy of ““Rapid Mechanical Calculation” or a trial of the 
= machine itself without expense or obligation to you 


FELT & TARRANT MFG. CO.,1708N. PAULINA ST., CHICAGO, ILL. 













k 'Patented Articles and Metal Specialties 

MANUFACTURED BY CONTRACT 
INVENTIONS DEVELOPED Stamping Dies, Metal Stampings and Screw Machine Work 
SPECIAL MACHINERY... 


E. V. BAILLARD CO., 24 Frankfort St., N. ¥.| H. CARSTENS MFG. CO., *oickés** 





Models and Experimental Wor 





THE GUNN FURNITURE COMPANY, Grand Rapids, Michigan 
Makers o 
DESKS, dicenas. seanrdins FILING DEVICES 
Catalogs on Request 


OFFIC! 
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similar manner; 


earried to a patient's bedside. 


operates in a 
easily be 


Forestry Erosion Processes 
(Concluded from page 555.) 


from 


the model a tray 


inches deep, having been at first 
filled with 4 
rubble and earth, with the general 


toward the center of the 


and 6 


waterproofed, is 


slant 
|of the surface 
front of the tray 
made as foundations for the two streams 


Slight depressions are 


and for the two lakes. 
placed 1 to 2 inches of mortar, consisting 
of one part cement and two parts sand. 
The stream beds and lake depressions are 
worked in before the mortar sets, taking 
cure that the outlets of the lakes are only 
than the intakes at the 


streams. This 


slightly lower 


mouths of the cement, 


when dry is waterproofed with het 
paraflin, and a gutter is run along the 
front to receive the drippings of water as 
well as the runoff from the lakes. This | 
water should empty into a waste pipe. | 


In the rear of the model two 


of earth, about 1% feet 
placed, with a depression between 
thickly 


twigs 


One of the mounds is covered 


with moss, and through this small 
or trimmings of hedges should be stuck to 
Stretches of nearly 


represent a forest 


land should extend from the bases 


The land below 


level 
of the hills to the lakes. 
with 


should be covered 


adjacent to the 


the forested hill 
rich soil that 
stream and lake covered with moss to pre 
should 


and part 


The ether section 


vent washing 
be barren and strewn with stones and} 
ismall boulders. 


| . . 
| New Information on Forest Fires 

HE subject of Forest Service 
tin 117 has been strikingly brought to 
the public mind during the last few years 


by reason of the exceptional number of 


extensive forest fires, whieh have arisen 


both on private and on public lands 
fact that the fall of 1910 was one of ex 
United 


ceptional drought in the western 


States accounts for the prevalence of 
these fires. but they occur to a greater or 
year, and are a source 


less extent every 


of inestimable loss to the people of this 
The 
time for the 
because of the extent of this enor 


present is an opportune 


this 


country 
discussion of subject, 
partly 
| mous loss, but more because public atten 
tion may now be easily attracted, inas- 
much as the general reader has recently 
been able to see and to figure out for him 
self the causes and the damage occasionei 
by these fires 

Mr. Fred G 
of the Forest 


bulletin, has 


Plummer, the geographer 
Service and author of this 


considered the subject un- 





der the following headings: Sources and 
Ancient 


Phenomena of 


Information ; Fires; 
Smoke 


Fires ; 


Scope of 
Fires ; 
Historic 


Causes of 


Forest Fires; Statistics 


of Damage and Loss. 

The report 
ceived from every 
the Union and as far back as there are 
Every bit of informa- 


is based upon statistics re- 
State and Territory in 


lavailable records. 
was reduced to a common standard 
devised for use in 

compilation of forest 
The figures given in the final table 
fires in the United States, Can- 


tion 


and a card system 


future fire statis- 
tics. 
of forest 
ada and Newfoundland embrace a record 
of the causes and of the number of fires, 
and the amount and 
Credit is 
who had 


total burned, 
value of 


given by the author to others 


area 
timber consumed. 
previously gathered statistics on the sub 


ject, but Mr. Plummer has succeeded in 


bringing together the most complete 
record which is presented in the most 
compact and intelligent manner. The 


impressed with the great 
skill exhibited in the 


reader will be 
care and technical 
preparation of this new and real unique 
report. While the bulletin is necessarily 
| technical in some parts, as for instance 
in the discussion which deals with smoke 
phenomena of forest fires, yet the non-tech- 
| nical reader will find a mass of data that 
| will enable him to see for himself the 
great problem confronting the American 


| people, 


both can} 


t to 7 feet square | 


inches of | 


- Over this is next |} 


- MAXIM SILENCER 
BOOK FREE 


“The most interesting book I ever read.’’ So say 
scores of Sportsmen, Target-shooters and Soldiers. 
You will say the same when you 
get your copy 

Explains the famous Maxim 
Silencer. Contains astonishing 
experiences told me by hunters 
shooting without report noise. 
Surprising stories from marks- 
men about accuracy made pos- 
sible when report and recoil are 
eliminated Beperionens of Mil- 
itary Officers with silenced rifles 
on the battlefield in Mexico. 

rite me for complimentary 
copy. Mention CALIBRE and 
MAKE of your rifle and give 
your dealer’s name. 


Hiram Percy Maxim 
MAXIM SILENCER CO. 
13 Colt’s Armory Hartford, 







KPERIENCES WITH ' 

The MAXIM 

SILENCE 
ve 











Can You Shave? 

Rub a little “3in One” 
on your razor strop till 
leather becomes soft and 
liable; draw razor blade 
@ between thumb and finger 
$ moistened with “*3in One’’; 


then strop. The razor cuts 
5 times as easy and clean; 
holds the edge longer. * 





mounds | 
high, should be | 
them. | 


Bulle- | 


The | 


Shaver” which gives the 
scientific reasons, and a 
generous trial bottle sent 
free. Write to-day. 
PZ iN 1 OIL CO.. 
42 AZR Broadway 
hew York. 


Reg. U.S. Pat. Off 
It is the only grease that contains Acheson 
Graphite—the only graphite that is Pure and 
Gritless. It possesses the combined merits of 
grapiite amd grease as a lubricant, and is ideal for gears, trans- 
missions, cups, etc. It has great endurance. 
THE GRAPHITE QUIETS THE GRARS. Far 
superior to plain grease, Write for folder L-462. 
International Acheson Graphite Co. 

Niagara Falls, N. Y. 

nida > 


oe Razor Saver for Every 
> 











faa | F E supplying water for your country place. 
Raise water 30 feet for each foot of fall 
RAMS —no trouble or 


pumping expense. 


| are the most satisfactory means of 
| 
| 
| 


Satisfaction guaranteed BOOKLET, 

PLANS, ESTIMATE, FREE. 
RIFE ENGINE Co. 

2533 Trinity Building, New York 











SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in Scientific 
| American Supplement 1430. The paper is illustrated 
| by numerous engravings. Price 10 cents. For sale 
| by Munn & Co., Inc., and all newsdealers. 








WRITE FOR IT 


J. M. HANSON’S 
Magazine Agency 


the largest in the world, furnishes all 
Magazines and Newspapers. Amazingly 
Low Prices, and quick, accurate, and 
reliable service. 


Save Magazine Money 


Our 1913 Catalog (44 pages) lists more 
than 3000 Periodicals and Club Offers. 
It’s a BIG MONEY-SAVER, and is FREE 


to you for the asking. 
NOW 


Send Us Your 
Name and Address 

J.M. HANSON’S MAGAZINE AGENCY 

228 Hanson Block, Lexington, Ky. 
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The * Indicates that the Article 


is Illustrated with Engravings. 
















































A Architecture, naval , 204 | Body juices, antagonistic 171 | E —See also Coal.—Gas. 
Argental, new white metal honed 13 | Boilers, see Railroads. } ok ere Ct: 
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de Guiche *368 —Gale's comet 455 flour 207 —Academic freedom in the Orient.... 77 | Gase. dept . tee 246 
—Aerotechnical institute, American. .174 | —Heavens Bricks, removing stains from '’ "95 | —Emperor William Institutes 418 Gane for a pin holes......... *119 
—America’s backwardness in aviation August *98 | Bridges for automobiles only *463 | — A og of a universi ty 483 Geeb pe ed ry ° _ é Meo 
212, 238, 347, 459 September Brooklyn Bridge, painting *460 State educational building , .*366 aus Isposa, 24, *36, 
—Aviation insurance eae October......... Buchanan medal to Col. Gorgas 534 | - -Open air schools of Paris 3) <>. PF . “ 
“Aviettes,”’ failure af ae 5s ss bade eueee Buoys, whistling *505, #514 | —U university SLA. o'sin.40.0ob50-0:0 77 | —Bottling for illuminating 179 
—Aviators’ sickness 21178 December............... Bureau of Chemistry, see U. 8. Bureau —See also Technical Training. —Gasoline from natural gas 5 
—Center of pressure in aeroplanes . 75 January 54 of Chemistry. © Efficiency Engineering, see Scientific —Gas-power direct from coal pit, * 
Experimental aerodynamics, recent —Instramental observation of the sun's Bureau of farm power. . 110 Management. m : 241 
progress _*220 ea 177 | Burglar alarm +190 Kags, testing by Roentgen rays. 528 | G, uminating-gas, first use oi ; 
—<Gyroscopic action 95, 254, 259, 327 —y. color Potions fer fi Bushmen, Africa *370 Egy pt. Cd cusine fe “at ae 348 Gas Engine. see Internal Combustion 
347, 396, 439, 459, 481 | —Neptane, a tions for findin, Business prosperity 274 Eiffel aerodynamic laboratory. .... 0 . = : 
—Human energy for power, contest *9 -Pickering, E. ¢ 5 wigr: . ELECTRIO te ATUS AND | Gasket-cutting tool 
—Improvements during past year. . .*457 | — Schaumasse’s comet 3s } APPLIANC | Gasoline barrels, explosion of. . 
Laboratory studies *220 Shadows, position of, evidence in . — Cooking and =. ol supply.........526 | Gasoline from natural gas 
—Measuring air pressures on planes .*36 court *52 Cc —Fireless cookers, electric...........300 | Gatun dam, see Panama Canal. es 
Mufflers for aeroplanes -Solar and lunar halos in France.....111 -, | — Furnaces, various types........ 139 Googrepmte al Society, excursion of... .458 
—Notes. .: . 91, 111, 131, ‘v6.7 191 —Star catalogue 175 | Cairo University. ..........+++-- 77 | —Harp, electric.......... +199 GERMANY. : ; 
2 343. 415. 435. 507. 5 Star finder. amateurs’ #100 | Cameras, see Photography. | —Hot water supply, electric: ally heated = side of German science 
—Phonographs for aviation scouts -Venus, dead or living world? 554 | Canal, Celilo..................... "177 105 | —City building exposition. .. 
— Pressure gages 368 | Atlantic inland water route 23x | Canal, Panama, see P. ‘anama Canal. | —Ice harvested by electric power. . . .*299 —Sugar heet industry *L 
—Promise unfulfilled 238, 347, 459 Atmosphere, see Meteorology. Canals, size of vessels restricted 27 —Insulators, 4. suspension... .. .265 | —-Technically trained men in business 5 
Prone position for aviators ..511 Australian antarctic expedition. .... 509 | Canoe gum ose 148 | —Lamps for miners............. +464 | Gill, Howard. death. . 
—Safety helmets for aviators *226 Australian small-arms plant 111114509 | Car dumper for coal 3372 | —Magnetic chucks for machine tools *456 Glass, ancient. 
—Theory modified by practice .274 AUTOMOBILES Car ferry, all-stee *198 —Pumps, electric, for artificial rain. .*364 Glass, etching with hydrofluoric acid 
—Women in aviatior ’* "111 | —As a repair shop for aeroplanes... . .238 Carat, international 2, 418 —Speed indicator, electric. . Gliders, see Aeroplanes. 
AERONAUTICS, ACCIDENTS, —Bridges for 2. use of éag3 | Card trick 55,217, 279 | —Stove, electric. ..-.......+.+++. Gnome tatary engine ++. S218 
‘Akron” accident 22, *28, 50, 179 —Camera supports for....... #246 | Carrel, Alex 342, *344 | —Tow-horse, electric. ...... 2.2.2... Gold from baser metais..... 168 
_Due to interference 90 —Clutch, pneumatic oe : #332 | Cars, double “dec ked *162 EL EC OTRIC LIGHTING. Gold, how it is bought *413, *417 
Quimby, Miss Harriet, death. | 27, *55 | —Converted into dining car. . "#515 | Cartridge cases COOB | — POE GOMES. «0105 60.0 ons nse poses Gold, world's production : _ ©2567 
115, 347 —Department store delivery service. .356 o atapult for hydro-aeroplanes *512 ee ~- gap ent lamp bulbs for Leyden. Gordon Bennett balloon race. . . 407, 480 
Schwaben,”’ destruction of ..*142 | —Electric vehicles, improvements. . . . 194 Cattle raising... . 296 | JOFB.. 0. ee eee eee esse sees 51 | Gordon  — a Cup.......345, 254, 259 
AERONAUTICS, EXHIBITIONS AND |—Emergency steering device. 71 | Cedar, African, for lead pencils 162 —Incandescenit iannps, Pristine Galore. jould-Scient ios wi 
CONTESTS Ferry tolls lessened by use of motor Celilo canal *177 351 | Gow d-Scientific American prize with- 
—Gordon Bennett balloon race. . 407, 480 truci 267 | Cellar lamp . *283 — lighting seecsesences oes 18| drawn < a 22 
—Gordon Bennett cup.212, *245, 25 54,259 —Furniture delivered by motor cars. 267 | C& ee ees. . copie’ * 144 —-Wind power for farm mest. . #262, 551 | Grand Central terminal. .*471, *475, 
—Model aeroplane records 43,415 —Growth of industry... #49, 63 | © EMENT AND CONCRETE. 26 ELEC OT RIC RAIL ROADS Graphite, volcanic. ... hs 
—Oakwood Heights aviation ted, —Hospital for army. *244 Concrete houses v. tenements $324 | -—Berlin traction system Greenland expedition . gin 
opening 1 415 wa —Italian traction system #200 Jse in sculpture a 4 *189, #192 |—Double deck cars Ground squirrels, extermination. .. . 
~2 arisaviation salon 457 bor-saving devices in manufac tur- — Waterproofing by mixing with oil... 1s —Gasoline-electric railway cars......*193 | Guide post, curious 
AERONAUTICS, MILITARY AND ng #304 | Center-line gage 1 —Storage battery train....... *277 ideline creaser . 
NAVAL -Bioter driven cominercial vehicles. .267 | Cemter. spider, for lathe work —Trackless troliey for hauling trucks Gum for canoes... .......+++++++- 
—aAeroplane flights in Balkan war 547 356, 466 Chatter marks, removing *224 Guns, see Ordnance. ‘ i tea Te 8 
Aeroplane vans for army *515 | —Motor fuel 362 | CHEMISTR —See also Railroads. Gyroscopic action. .95, 254, 259, 327, 347 
—Aeroplanes in actual warfare 402 | —Muffler and cut-out. .... 84 | Chemical ene rey transformed direc t-.. Electric vehicles, see Automobiles. | 396, 439, 459, 481 
—Aeroplanes in military maneuvers .*156 Multiple producti tion *304 ly into light 225° ELECTRICAL ee 
Aeroplanes, military types 378 | —Notes......71 55, 275. 323. 363, 435 a mperor Will’am Institutes 418 |—Norwegian power plant............ 76 | 
—Bomb-dropping 161, “214, 254 45. 27 —Industrial che nistry in Germany 54 —Panama canal, TS ceinention. _*307 Hn 
—Bomb, parachute 22 Paving with motor truck *478 | ~ ee congress of applied —Rec' a river bank with electric 3 r al , 11 
— Bulgarian corps ?. 7 Pneumatic- ight trucks v. solid- chemistry : al Pe eee .337 | Halos, solar and lunar... 111 
Dirigible in werdure — “oai tired Soovy wate a 37 Leyden jars of incandescent lamp | EL EC “TRIO ITY. andcuff releases........ *58 
—French maneuvers 217, *330 —Pneumatic tires, substitute for 6444 bulbs *351 —Aluminium wire for coils. ......... 213 Hangar, ship -.+ 63 
Gun for aeroplanes #12, 242 455 Loeb, Morris, death. 343 —Bec querel Sunevery -seeeeeeees. 91 | Harbors, see Rivers and Harbors 
—Hangar ship . 63  —Racing car, freak New method of testing coal oo. | — Electric Niagal 195 | Harmsworth cup race *223 
—Military aviation abroad 186 —Repair car for aeroplanes Oxygen retort 225 — Experiments it in 1 high frequency cur- Heart stopping as a profession... *72 
—Military supremacy of the air 550 —Roundhouse attention for. . Shall my boy become a chemical en- rents *11 | Heat conducted by crystals?..... 431 
—Naval aeroplane 3 —Self starter device. ‘ : 6 —Farm electric egeets tus 157 eavens, see Astronomy. 
—Observation apparatus for aero- —Sing Sing dumping truck... 5 ly boy become an industrial —Feeding the body “a electricity. 186 | Helmet, diver’s.................. 
planes *508 —Speed indicator eee 275, *283 chemist ._... 104 | —High potential apparati *537 elmets, safety, for aviators... | 
—Public support in France 469 —Steering wheel heaters. “ 2490 —Smoke, destructive action of..155, *181 —High temperatures ‘and t the electric Hen nests, recording. . ; 
—Russian flying machines 358 —Subsidized motor trucks. .. 268 | — Synthesis of India rubber ... 50 ES i Siak fx clo ok Es ae aoe 39 | Herculaneum, mining of Boe) 
AERONAUTICS, PRIZES. —Toll roads 459 >, Walden, Paul — *260 | —Insulators, graded suspension... . .*265 | Hemorrhage, serum treatment. . 
—Bomb-dropping prize .161 —Tires, self sealing after puncture... *308 Chemistry, Bureau of, see U. 8S. Bureau —Iron filings, fixing with plaster... .*196 | Herod's buildings unearthed...... . 
—Gordon Bennett cup.212, *245, 254, 259 —Traction system, Italian #200 | «,., Of Chemistry. : . —Lead rolled by electricity 221 | Hippopatami, pigmy.............. 
—Gould-Scientific American prize, no —-Traction wheel with retractable Children, development by environ- —Magnetic and electrostatic attrac- Hogs, forest, African.............. 
contest 22 blades #200 ..«,, ment. -—-;, 190 tion and repulsion ae DD Fe Re 
—Scott wins the bomb prize 161 —Tractor steering device #164 Christian X,” motor ship *260 | —Models of magnetic fleld........ ILA doxe 0 Vedeenwee hed 
—See also Aeroplanes.—Balloons and —Truck for aeroplanes #153 Chucks, magnetic, for machine tools .*456 | —Network protector oes Hook, rope-end................ 
Airships. —H ydro-aeroplanes | —Truck queries and answers. ..’.357, 466 Cigar-banding by machine 30! New York electrical show. . . Horse's board bill 
AEROPLANES —Trucks at the Electrical Show 356 | Cinnamon, cultivation 242 | —Notes. . 23, 51, 91, 131, orse-power and kilowatt. 
—Altitude rec a for monoplanes 255 —Trucks, life of ce os sity ular saws, holder for i9i, 213, 239, 275, 297, c oes, rope 
—Army vans for *515 |—Vacuum cleaning attachment. .....*442 ty waste. disposal 368, 415, 455, 7 | Horse troughs, sanitary... 
—Automatic control *120, 507 —Waste in truck tires 466 c Iv IC IMP OV EMENT. , —Problem in selling tees " 287 Hospital, motor.............. 
—Automobile repair shop for .238 | —Wind wagon, deLesse ps. #183 City manager, Sumter, 8. C. Resuscitation from shock. ous G0 FED 0 34:53 +0nsientoe ates 
—Bomb-dropping from 161, *214, 2: SA Aviation insurance. ag Md 3 | —City planning congress —Ships propelled by.............. 510 | Hot-water heaters. . 
—Center of pressure AVIATORS — Dusseldorf exposition -Welding, electric arc............ *200 | Hot water supply, electric as heated. ios 
—Gliders, novelties in construction. #483 —Gill, Howard...... ; 255 | ~~Fifth avenue, New York -When like poles Lerten aah each other 195 | Houdini’s handcuff releases *58 
—Gnome rotary engines for *2 —Latham, Hubert, death. ..... : 71 | aPipe galleries —Wire-winding appara’ *163 | House moved by boat Jv éeed «ee 
—Gyroscopic action 95, 254, 259, 327 | —Quimby, Miss Harriet, death 27. #55 Clay, burned, for roads —See also Electric Apparatis and ouse fly's scourge *398 
347, 396, 439. 459. 481 347 Cleaning machinery, household. . apptenee. — Elec pes Lighting.— labor-saving devices. 300 
—Limitations of 190 —Vaniman, Melvin, death. . *, +S 50 | Clock, earth-driven. . . ‘ Electric Railre ouses for workingmen............. *324 
—Military service types 278, 358 179 Cloth samples, imitation of... Emery wheel for small ‘lathes........ Bee | I os a6 6004 6 ih ti nba bane . 
—Military use in France *330 so ao Aeronautics. Aeroplanes. Clouds, see Meteorology. ' Emperor William Institutes. . 418 uman organs,  Fame-qerivity . : 29 
—Motor truck for transporting. #183 Balloons and Airships. Clutch for automobiles, pneumatic. . Employees, health of......... 129 draulic shield, Beach #198, 512 
—Muffiers for engines .263 | “Aviettes,” failure in contest......... #9 COAL. ENGINEERING. DRO-AEROPLANES. 
—Naval aeroplane aide aa 3 —Car dumper for 7 —Boller, A. P., death 527|—O t for launching.......... "712 
—Observation apparatus .*5608 —Converted into gas at mine. .*237, International association for testing —Ourtles * ‘Flying boa’ *92 
—Russian military types 358 materials 212 | —Flying boat and its possibilities. *216 
—Size, limitations of... .190 B —Losses In U. 8. —Notes.. .3, 23, 51, 71, 111. 131, 213, 239 | —Flying boat races *438 
—Spiral dive, to avoid accidents in 301 —Milling machine 4 255, 297. 477, 507, 547 —Launching, in naval use. .342, *512, 551 
—Stabilizer, automatic *120 —Natural coke +. 478 | —Panama canal work....... 390 | —See also Aeronautics.— Aeroplanes. 
—Speed indicator *120 Bact eoriateny 4 Biology. —Testing, method of ves ‘ 2|—Shall my boy become a chemical | Hiydro-sleceste plants, Norwegian.....*76 
—U. 8. military maneuvers, use of |*156 | Bagdad Rallway............. *433, *440 —See also Mines and Mining. engineer? 16 | Hydrofuoric acid. etching glass with..163 
onl in actual warfare 402 B: AL LOONS AND AIRSHIPS. Cock, plug, with removable sleeve. . .*164 | —Traction engineers, school for... 276 Hydrographic hic i" . ....454, 511 
—Width of planes 274 ‘Akron,”’ destruction of... ..22, *28, Coke, natural . _. 478 | —See also Electrical Engineering. H 
—Wireless telegraphy from 51 139 Columbia river jetties 279, 327 | Engines, motor, see Internal Combus- } = tevalailon 4 of the craft... ry 
—See also Aeronautics.—H ydro-aero- —Anchor mast for dirigible “ssi Comets, see Astronomy. : tion Engines. — apemowsryn cup race... 
planes —Dirigible in warfare 51 ““Commonwealth"-""New Hampshire’ Erosion, curious example of...... . . .*263 “Tech, bi 
African Bushmen —German and French airship rivalry. 162 collision *73 | Erosion processes, forest... .. . *555 | = —What is . ‘hydroplane?: : * | 
African silk —Gordon Bennett balloon race. .407, 480 Compass for drawing parallel lines. . .*246 | Eskimo, blond.................... 31 | HYGIENE. . 
Agglutinants, plas —Safety appliance 41 Compass, radio-telegraphic. _ *308 | Eskimo dogs 256 | —Buchanan medal to Col. Gorgas... .534 
AGRICULTUR AL vr ACHINERY. Schwaben,” destruction of... .47, *142 Concrete, see Cement and Concrete. Etching ‘Blass with hydrofluoric acid. _ 163 | —Disease, conquest of........... . 70 
—Apparatus for protecting sheep *100 _—Wireless control of *53 CONGRESSES. Ke! ~ oa, | Etchings by Bushmen.............. #370 | —Infection, conquering . aa 
—Bureau of farm power 110 | —See also Aeronautics.— Aeroplanes. —American road congress. .125, 147, 235 | EUGENICS. —lInternational congress on hygiene 
—Cream separators *112, *508 a dro-aeroplanes. —City planning congress ~ = a ana of children by environ- and demography , ..-812, 312 
—Electric farm apparatus *157 Banana lace #2! 59 —International association for testing | 190 | —-Street dust and pavements. 91 
—Ditcher, gasoline *463 Banknotes, counters for. . *508 materials —Enelich origin of movement 296 | —-Vacuum cleaners in cotton mills. . .*276 
—Electric apparatus for dairies *432 Banknotes, identification... : —International congress of applied. Euthenics 190 | —See also Biology.—Medicine and 
—Farm electric lighting by wind bower Banknotes, laundering... . chemistry . *260 | Evansville, Ind., gift te 480, 551 Surgery .—Sanitary eempeyinad 
551 | Barocyclonometer : —International congress on hin Kleine Exhibition, international rubber and Hygrometer, home made........ *163 
—Gasoline plow — a interferometer... and demography . 212, 313 allied trades 278 
—Italian traction wheel P 3arrels, gasoline, explosion of. . —Master car builders’ association 17 | Exiles of the South Orkneys 70 
—Milking machine, electric “*157 | Baseball game, miniature...... . 72 —Meeting in America in September Explosives producing rain 110 I 
—Recording hen nests... : *490 | Baseball scoreboard, electrical... .. #264 _and October 212 Exposition relating to accident preven- 
—Traction engine contest *113 Bast fiber and its uses......... 22 Conservation of the atmosphere... .. . . 159 322 | Ice, harvesting by electric power. . ..*207 
—Traction engineers, school for 276 | Baths, surf, artificial............*69, *74 Copper of the ancients 414 myesinnsta ‘with telescopic lens. *444 | Ice, stalagmite of................ #263 
—tTraction system, Italian —— _*#200 Bath-tub decision.............. 454, 511 Coppered brass decoration. ... 480 Icebergs, Seterting ae 23, 194 
AGRICULTURE. BO OS era ...*80 Coroner and technicaljquestions. . 454 Immorality cured by surgical ‘knife. 22 
—Alfalfa in the Bost. cine eenneewe *30 | Battleships, see Warships. Cotton mills, use of vacuum cleaners __ ‘Imperator’... *39, *222, *39% 
—Blueberry, gage for............... 101 | Beach subway and tunnel. -*198, £ in . *276 F ndian, cement ames of *189, *192 
—Cotton raised by ‘Hopi Indians... :: AE | cin ccceccnncdesdssosee Cotton raised by Hopi Indians. 443 ians, Hopi, cotton raised by 442 
—Farm economic: .....842 | Beer, chill-proof Counterfeiting. -Sempaaepess teege 33 ndigo. | artificial, manufacture of... + 54 
—Farm use of sewage............... 38 | Beer, non-alcoholic. ................ Cream separators -*112, #508 Farm Setters. see Agricultural aa *460 
—Farmers and the beef famine.....| | 296 | Beet puller and topper.............. 12 Creaser, guideline................+- #283 Machiner-: ~ 5 oie 95 
—Fruit trees, to hasten bearing... .. . *79 | Beetles, wood carving by........... *398 Crossovers, see Railroads. — _| Farm power Earens oupate 110 ~ =! sound, incthod o of producing. *532 
—Good crops and good times ‘274 | Bench, nickel-in-slot............... *463 Crystal forms used for designs... ... *456 | Farming, see Ag riculture. nd water route, Atlantic, 238 
—International institute......... 154 | Berlin traction system.......... Crystals, conductivity of heat........ 431 | Feet per secon Ca Chases Bie 256, 511 | Insanity cured by operation 22 
—Orange trees, girdling *515 | Bevel square, combination...... Cuban railroad, electric............. *277 | Ferry, steel ecarshinn’ car. *198 | Insecticide, phosphorus slag used for.. 6 
—Potato drying in Germany......... *g | Bezoar... Pantie indy agids's Culebra cut, see Panama canal. Fertlizers. see Agriculture. nsects, see Natural History. 
—Sesame culture... . ‘276 | Bicycle, land and water Cuttlefish paper..... 0.0.6... cece ees 119 | Fibers, see Textiles. nsufflation apparatus............ +548 
—Sheep, marking without injuring.. ,398 Bill counter for U. 8. Treasury Fifth avenue improvement....... nsulators, —— | suspension . ....9205 
—Spray irrigation #364 | BLOLOGY. Filter with regulated air flow... . nsurance, av 3 
—Stock food from dried potatoes. . . *s | —Bacteria for destroying locusts 346 NN MERs 5 std dak us b00 00 INTERNAL “COMBUSTION EN- 
—Sugar beets in East Indies .458 oe purification of water and D Firearms, see Ordnance. GINES. 
—Utilization of atmospheric nitrogen. 32 | 36 Fireless cooker, electric... ... — Diesel patent 
Air, purifying by ozoxe : 130 —Conquest SPR 70 | Dairies, use of electricity in......... Fires, fighting a Mathiot gun. —Explosion proof motors 
Air streams, photographs. . .*122. #220 | —Dangers of farm use of sewage. 38 Dare-devil, industrial J 3 Fish, phot« phing under water *5 —Gnome rotary engine 
Airships.—see Balloons and Airships. | —Doctors of civilization : .... 22 Day of week, rule for finding Flaws in welds, to detect 528, £ —Junkers oil engine 
Akron," destruction of. .22, *28, 50, 179 | —Food testing by inoculation... .. 384 Decoration, coppered brass F leas —Lubrication for gasoline engines 
Alarm, burglar .....*490 | —Infection, progress in conquering. 44 DeCou, Herbert Fletcher 130, Flour used in breadmaking . —Motor contest at Winnipe 
Alfalfa in the East *30 | —Insects and disease *34 Department store dellvery service Flowers, frost... Motor fuel, supply and ee 
Algue, Father Jose. . *326 | —-Life, nature and origin 254, 258 Designs from crystal forms ‘ *456 | Flowers, preserving and mounting Mufflers for aeroplanes 
Alsberg, Carl... . 546 —Metchnikoff, Elie 3, *21 Determinism v. free-will 301, 396, 5: Flowers, preserving fresh —Pneumatic starter 
Aluminium level. . . *556  —Miasma... . 222 Dishwashing machine, automatic. Fly's deadly scourge -Possibility of the « oil engine 
Aluminium wire for coils .213 |—Pollution of water in the country...*33 Disease, conquest of 22, Food cooing, ' by inoe ulation...... Pump, circulating 
FOREST Interferometer barograph. .... 
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Science a 
American Geographical Society, excur- 
sion .458 


American road congress ‘ 5, 147 
Ammunition, see Ordnance. 

Anemometer, pressure tube *220 
Anemometers *443, 507 
Aquatic life *552 
ARCHAEOLOGY. 

—DeCou, Herbert Fletcher 130, *132 
—Glass, ancient . .447 
—Herculaneum, mining of *420 
—Megalithic monuments of France. .*180 


—Paintings and etchings of eae 
—Quirigua, Guatemala, expedition +96 | 
—Samarian excavations. . : .. 956 
—Villa of the Papyrus Rolis........ *421 | 



































—See a Medicine and Surgery.— 
Sanitary no ees 

Biplanes, see Aeroplane 

Black — white letters,  relativ e clear- 


Black "ond white men in invisible light’ : 
*72 


Bleeding, new serum treatment....... 168 
Block signals, see Railroads.......... 50 
Blue glass, s periments with. *11 
Blueberry, tivation. 101 
BOATS 

—House moved by boat............9326 


—Gum for canoes 

—Motorboat silencer 

—Unsinkable —- boat. 

—Wireless ee 

—See -— Hirdropiaccs — —Steamboats 
and Shi 







































Disease, overcoming infection 
Diseases due to ¢ eee of the air. . 
Dite her, gasoline 
Diver's helmet. . 

Divers, sledge for 


Divi divi. Tr. 
Diving outfit, self-contained *284, 5: 

Doctors of civilization 22 
Dogs, Eskimo . .256 
Door-fastening device *247 


Dowel-pin holes, gage for boring. *119 
Drawing instrument for parallel lines.*246 
Drills, welding extensions on *423 


Dry cleaner for windows ‘#247 
Dumping truck, motor .*548 
Duplicating machines for office .*302 








Dusseldorf exposition of city building 
*211,3 
) Dwellings for workingmen.,,....... #324 














— Defense of forest service. 
—Effects of forests on streams 
—Erosion processes, demonstration . 
—Lightning and our ame. as 
—Quebracho wood. ‘ ‘ 
Formol. effect on insects. 
Free will v. determinism. 
French monuments. . . 
Frog's leg as wireless receiver. 
Frost flowers. a 
rest culture, see Agriculture. 
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396, 58 
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—Coal converted into gas before mined 
*237 hese 

—Coal-mining machine. . 

—Coal, new method of testing 

—Motor supply and demand... 362 

—Oil, solid, as a marine fuel......... 326 




































































INVENTIONS. 

—Brief notes. 
164, 200, 228, 
372, 424, 444, 


12, 40, 61, 80, 101, 120 
247, 264, 284, 308, 332 
*464, 490, 596, 


—Introducing great ones 
Invention v. aggregation 
-Military and naval 

~Miners’ lamps, competition. 
Wilful suppression of. ; 








r ig 
| —-See also Patents. 


| INVENTORS. 

| —Government’s attitude 
ventors we 

Janney, Eli, “H., death 

—Notes 13, 41, 82, 102 

201, 228,' 247, 265, 285, 309, 333, 

| 373, 403, 425, 445, 465, 517, 537, 


toward =. : 


































































































































































































































































” SCIENTIFIC AMERICAN December 28, 1912 
Iron fliings, fixing with plaster Lamps 125, *464 | Pencils, cedar for 162 | San Diego harbor *161 | TELEPHONY ; J 
Iron, sinhalose f ancient origin Sulphur, American and _ Sicilian Persimmons, non-astringent 350, 459 | Sandhogs : sos *460 From a moving train by railophone 
Irrigation spray methods 130, #1382) PHONOGRAPHS SANITARY ENGINEERING. i *284 
Mirrors, dry cleaner for 7 Aviation scouts to use *226 Anti-malarial work 478 Paris exchange 307 
Mirror for secret signalling *341 Record on bank notes 337 Buchanan medal to Col. Gorgas 534 Reducing noise of telephone wires .*119 
M ississi pt River problem 259, 3¢ Phosphorus slag us an insecticide 6 Conquest of disease : 70 U. 8. and European statistics 191 
Jack. vehick #1990 181. 51L PHOTOGRAPHY Disposal of city waste *24 *36, 38 Tele photography #525 
Japanes« ibraarine. foundering 6 | Molding, profil *424 Camera for scout pigeons *331 Pipe galleries ’ 274 Telescope, see Astronomy. 
lewcter adoption of international Money, paper dering 101 Camera support for automobiles 246 Progress in conquering infection 44 ‘Temperance beer . 146 
carat b 418 | Monoplanes, s roplanes Color photography of the moon 306 Public health experts 22 T mperature of world increasing 99 
Junkers oil engiz *176 Monuments of France, megalitl *180 Fish under water *552 Purification of water and sewage *36 | Tent display of electric farm apparatus 
Moon, see Astronomy Photographs over telephone wire. .*525 | —Sanitation of the canal zone *392 *157 
K M als and lunacy 22. 1 Shadow, position of, evidence in Sewage disposal *36, 38 | TEXTILES. 
Mortar, see Ordnance court *52 Sewage used on farms 3 Banana fiber lace *259 
Key ring 464 Motion picture film patent $4 Slot-machine camera *442 Smoke, destructive action of..155, *181 Bast fiber and its uses 221 
Kilowatt and horac-powes 422 Motor car ee Automobiles Stagmatypy and Spitzertypy 135 Street pavements and dust 91 Fiber from linden trees 22 
Motorboat silencer rornado, photograph of *263 See also Biology Civic Improve- —Fiber from mabagua tree 240 
MOTORCYCLES Ultra vicdet ray, to make objective*257 ment gt apn ne Water Supply. Luc bink fibers 
L Testing *92 Phosphoroscope, improved *443 | Sao Paulo, 8S. A 437 -Photographs of 
Usefulness to farmers *2 PHYSI¢ Sawing heavy work, handy holder *246 Silk, African 
I DI ES Motors, see Internal Combustion Engines Crystals, conductivity of heat 431 Saws, circular, sharpening *535 | Thermometers 
ifacture #304 | Mufflers for aeroplanes 263 Light made audible *240 Scenic painter's studio *348  Tiering machine 
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and Queries. 
Fa e 
Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents, subscriptions, books, ete. This 
will greatly facilitate answering your ques 
tions, as in many cases they have to be re- 
ferred to experts The full name and address 
should be given on every sheet No attention 
will be paid to unsigned queries Full hints | 
to correspondents are printed from time to time | 
and will be mailed on request } 
2718) J. C. C. asks: If one marble be} 


from the top of a table, and 
from the same height at the 
reaches the floor first? Why? | 
stated three laws of motion 
to the present have been uni- 
The second law is “A 
given force same effect, whether it 
acts upon a body at rest or in mc ton; whether it 
acts alone or together with other forces. You will 
that the second part of this law covers the case 


snapped horizontally 
another be dropped 
same instant, which 
\. Sir Isaac Newton 
which from his time 
versally accepted as true 


produces the 


se 
of a ball dropped from a table and another ball | 
shot horizontally from the same level at the same 


instant. The first ball falls by the force of gravity | 


alone The second hall has, as you say. two forces 
acting upon it. The ball oheys both forces at the 
same time. It falls as if gravity acted alone. It 
goes by the blow as if the blow acted alone. Both 


balls reach the floor at the same instant. Probably 
the high-school teacher of physics in your city can 


show you the experiment proving this fact It is 
very easily made with simple apparatus One 
method of performing it is described and illus- | 
trated in Hopkins’s ‘‘Experimental Science,”’ vol. | 





i, pages 43-44 This work upon experimental | 
physics ought to be in every high school and vil- | 
lage library We send the two volumes for $5 and 
shall be pleased to receive your order for the book 
12719) F. L. B. asks: Will you please 


563 





decide the following question: Is the Gulf Stream 
fresh or salt water? A. The water of the Gulf 
Stream is salt. It is ocean water which has coursed 
along the northern coast of South America 
through the Caribbe an Sea, into and around the 
Gulf of Mexico, and which emer; es into the Atlan- 
tic Ocean between K ey West and Cuba. When it 
passes the peninsula of Yucatan into the Gulf of 
Mexico, its velocity is ‘4 mile an hour, its width 90 | 
miles, and its depth about 6,000 feet. When it 
passes into the Atlantic at Key West, its velocity 
is from 4 to 5 miles per hour, its width 50 miles, 
and its depth about 2,100 feet. Its high velocity is | 
due to its crowding through this narrow and shal- 
low channel. In the North Atlantic its velocity 


banks of Newfound- 
was when it passed 
been estimated that 


decreases rapidly, and off the 
land is less than half what it 
the Straits of Florida. It has 





the Gulf Stream carries daily along the Florida | 
coast the enormous quantity of 436,000,000,000,- 
000 tons of water. Our figures are quoted from 
Tarr’s Physical Geography price $1.55 postpaid 
2720) R. J. C. asks: If the earth could 
be made smooth at the equator, so as to make a 
perfect circle, and a band of met al fastened to fit 
tight around the same, how far would the addi- 


tion of 6 feet to the band make the same stand out 
from the surface of the earth? A. You will find 
the full solution and discussion of your problem 
in the Screntiric American Query Column 
102, No. 25: Vol. 103, No. 3; and in Vol. 104, No 
7, price ten cents each. The answer is found by 
dividing the increase in the circumference, 6 feet 
by 3.141592, and taking half of the result. Strange 
to say, the radius for the same 
of the circumference is the 
cles of whatever size they may be 
your case is 0.99 foot. Increase the circumference 
of any circle by 6 feet and the diameter is increased 
This is be- 


increase of the in- 
same for all cir- 


The answer in 


crease 


1.98 + feet, and the radius 0.99 foot 
cause the circumference and radius of any circle 
have the same relation to each other, which is 


shown in geometry to be 3.1416 and is designated 


by the Gre_k letter 7 

12721) Will you tell me through your 
Notes and Queries column under the signature 
Is it at all extraordinary or very uncom- 
mon to see one or more stars in the heavens about 
What are the circumstances 
For 


Cc. 8 


noon on a sunny day? 
or conditions under which it is possible? A 
about five weeks preceding and following inferior 
conjunction, the planet Venus may be seen during 
the daytime in full sunlight, if one knows exactly 


where to look for the planet. This occurs every 
year, and is not extraordinary. 2. Will you tell 
me of a large work on astronomy, the very best 


that had on that subject, giving a clear 
idea of this science, without too much mathema- 
> A. The best book for a textbook of astron- | 
omy we are inclined to think is Young's *‘Manual 
of Astronomy,” price 50. Itisnot a mathema- 
tical work, but descriptive 
Tr. P. B. asks: 
apparatus constructed as per drawings 
messages? 


can be 
tics 


e2 


12722 Do you think the | 
inclosed 
would and receive wireless 
4. Our S No. 1363 


describes and shows cuts of every part of a small | 


transmit 
PPLEMENT price ten cents, 


wireless outfit with a coherer as the receiving 
instrument We must say that we should not} 
advise anyone to use a coherer, since it was long 


various crystal detectors, 
more chez We do 
who want to experiment and make 
book, Mor- 


|} ago surpassed by ile 
which are iply and easily made 


| advise those 
| their own wireless outfits to get our 
|} gan's ‘Wireless 
Amateur,"’ price 50, and follow the 
tions in the making of the apparatus for their sta- 
|} tion. We should not advise you to build upon 
| your plans at all, although the outfit would work 


for short distances, how far we cannot say. 


$1 instruc- 


| 
| 
| 


Vol. | 


Telezraph Construction for the | 





A Natural Short Line makes 
unnecessary any change, 
even during the Winter 
months, in the schedule of 
this famous train. 


The Only 24-Hour Train 


New 


and 


The central location of the Pennsylvania Station, 
York, one block from Broadway at 32d Street, 


the advantages and comforts of a comparatively 
low speed, because of the short line, coupled with 
up-to-date all-steel Pullman equipment, make it 
the most attractive fast service between New 
York and the Southwest 
Lv. NEW YORK, 
Pennsylvania Station 6.32 P. M. 
Hudson Terminal ~ . & was 
Lv. NORTH PHILADELPHIA 8.17 


next day a2 


LOUIS = : - s 


The ‘*24 Hour New Yorker” Jeaves St. Louis at 
12; 20 P. M. and arrives North Philadelphia 


11.22 A. M., New York 1.20 P. M. next day. 


Ar. ST. 





Between New York and St. Louis 


PENNSYLVANIA RAILROAD 











The Rubbers of a 

Gentleman 
traveling 
dressy and comfortable 
heat the feet Easy 
and take off 


Light 
Do not 
to put on 


Convenient for 


At all good 
Shoe Stores 


United States 
Rubber Company 
New York 











For 36 yoarr we have been paying onr enstomers 
the highest returns consistent with conservative { 
First mortgage loans of $200 and up 
orov 7h 








recommend after the most thc 
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118-124 North Clinto 


CHBESLYACO RIISSTL 


BETTER r 
LIGHT 


Light Your Home 
With Electricity 












ay 


Electric Light Plants for Bungalows, Cottages, Saburban Home 
Farms, Hotels, Colleges, Instituuons, etc 
Complete Electric Light Plants, including the Celebrated 
Detroit Kerosene Engine, as Low as $150 Upwards 


Write for our Free Electric Light 


Detroit Engine Works 
6 Fuller Ave., Detroit, Mich., U.S.A. 
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THE TRUTH u: 


The Interstate Commerce Commission at Washington, after two months’ con- 
sideration of the accident at Westport, has recommended as follows: 


“Railroads ought to unitedly experiment with 
the automatic train stop until a device of prac- 
ticability for general use shall be available.” 


The accidents at Bridgeport in 1911 and at Westport in 1912 were exact 
duplicates. The engineers violated the rules of the road and passed all signals and 
warnings and went to their death carrying several passengers with them. Let us not 
blame them. Let us all co-operate to eliminate human error by mechanical device. 
The inventive genius of mankind has never yet paused before any public need. The 
need of the present, to more thoroughly safeguard life on even the best built and best 
equipped railroads, is that which the Interstate Commerce Commissioners recommend— 
an automatic train device that shall set the air brakes or close the steam throttle, or 
both, when a train fails to stop on signals. 

The New York, New Haven & Hartford Railroad Co. hereby offers: 


A REWARD OF $10,000 


TO BE PAID ON THE ORDER OF THE INTERSTATE COMMERCE 
COMMISSIONERS AND THE RAILROAD COMMISSIONERS OF MASSA- 
CHUSETTS AND THE PUBLIC UTILITIES COMMISSIONERS OF CONNECTI- 
CUT, TO WHOEVER SHALL FIRST INVENT AN AUTOMATIC DEVICE 
THAT WILL SAFELY ARREST AN EXPRESS STEAM LOCOMOTIVE THAT 
HAS PASSED DANGER SIGNALS; THE TEST OF EFFICIENCY TO BE ITS 
ADOPTION WITHIN THE YEAR 1913, 1914 OR 1915 BY THE NEW HAVEN 
ROAD, THE NEW YORK CENTRAL, OR THE PENNSYLVANIA AND ITS 
APPROVAL OR RECOMMENDATION BY THE INTERSTATE COMMERCE 
COMMISSIONERS. 


CHARLES S. MELLEN 


President 








e 








